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CONTAGION IN MILE. 

There is a strong tendency on the part of humanity 
to make facts fit a theory. When a theory has been 
evolved which seems ingenious and which exemplifies 
what may be termed the natural unities, even the best 
trained scientific minds are reluctant to acknowledge 
its defects. This has gone so far that the highest ad- 
vance in scientific training has for its result the incul- 
cation of a willingness to abandon theories and of a 
readiness to yield up preconceived ideas to facts. The 
germ theory of disease was accepted as a very beautiful 
one. Soon alter its general acceptance what may be 
termed bacterial analysis was worked up, and the in- 
vestigator had put within his power the determina- 
tion of the number of germs in a substance. To 
analyze a sparkling sample of water or clear piece of 
ice, and to determine with accuracy the number of 
germs per cubic centimeter in the apparently pure 
material, is certainly one of the triumphs of the labora- 
tory. But when to this is added the microscopic ex- 
amination of individual organisms and their identifi- 
cation as the causes of specific diseases, the way seems 
open for the perfect prophylaxis of disease, or for its ex- 
termination in the discovery of a substance which is 
poisonous to the disease organism and harmless to the 
human system. 

Many mistakes and wrong assumptions have marked 
the progress of bacterial investigations. Attempts 
have been made to determine or rather to specify how 
many germ centers per cubic centimeter are admissi- 
ble in drinking water. Investigations on the germs 
in ice have shown that it often contains large quan- 
tities. But the sum of all the work leads to the con- 
clusion that if we are on the threshold of a revolu- 
tion ' in sanitary practice, we certainly have not 
crossed it. 

One curious fact has thrown some confusion on the 
matter. If a large number of bacteria are present in 
water, a priori considerations would pronounce it un- 
healthy. But it may happen that these bacteria are 
of a type that cannot exist in contaminated water, 
and they may be the best possible pledge for its health- 
fulness. 

The bacteriologist works on the system of cultivat- 
ing the organisms he works on, and as culture medium 
employs various gelatine solutions. These are found 
favorable for the growths in question. In our articles 
of everyday consumption we find in milk what, to a 
considerable extent, is an ideal culture medium for 
bacteria. If organisms dangerous or fatal to the 
human system get into milk, what, in the present 
aspect of our knowledge, seems a most favorable con- 
dition for the propagation of disease is brought about. 
In milk the dangerous organisms can live and thrive, 
and the extended use of milk makes it an effective 
agent of contagion. 

In the town of Montclair, N. J., a number of cases 
of typhoid fever have occurred recently, which appear 
to be due to contaminated milk. The milkman who 
supplied the milk lived in a village about three miles 
distant, and lying on the other side of what is termed 
the Orange Mountain. This is a hill of trap rock in- 
terposing a barrier between the two localities. The 
drainage of one place is effectively shut off from the 
other. 

A number of weeks before the disease appeared in 
Montclair there were two cases of typhoid fever in the 
milkman's family. The milk meanwhile was taken 
daily to Montclair and sold to the dealer's customers. 
Recently typhoid fever made its appearance in Mont- 
clair, and a number of deaths from this and similar 
complaints were recorded, most of which were ap- 
parently traceable to this milk — at least those affected 
with typhoid fever were consumers of the milk in 
question. Besides the deaths there have been a large 
number of fever cases, and of these very many occurred 
in families using the milk. One theory holds that the 
well on the milkman's place had become infected. The 
bottles in which the milk was delivered were washed 
with water from this well, and the germs of contagion 
it is supposed were thus introduced. 

Nothing is more difficult than to accurately trace 
the source of such epidemics as this. If no one was 
affected except those using the suspected article, the 
case would appear a conclusive one. But it always or 
nearly always appears that there are cases which 
cannot be traced to the suspected source, and these 
occasion at least some doubt in the matter. A large 
and prosperous settlement suffers in reputation from 
such occurrences, often, perhaps generally, quite un- 
justly. If the trouble can be located, as it is in this 
case, there is service done to the community, and the 
physician and sanitarian both can feel that their pro- 
fession has in a sense achieved a triumph. The loca- 
tion of a trouble is more than half the cure. 

In the fever cases at Montclair a high measure of cer- 
tainty is attainable. In brief, the known typhoid cases 
all occurred in individuals who had partaken of the 
milk. The origin of the disease is thus fixed about as 
certainly as is possible in such cases, and the outbreak 
so definitely limited may be taken as a tribute to the 
healthfulness of general local conditions. 
At the present day, with modern house sanitation 



and with good water supply, the community seems 
safe against the dreadful plagues such as described by 
Boccaccio and Defoe. The fact that an outbreak such 
as that at Montclair attracts so much attention is 
really the best proof of the good hygiene of modern 
conditions. A little care would seem to almost insure 
humanity from these dangers. Sterilization of milk is 
now very extensively practiced, and is carried out in 
many families. 

We have in the SUPPLEMENT published several arti- 
cles on the subject of sterilization of milk, an opera- 
tion of the simplest description. It consists of exposing 
the milk for forty-five minutes to the temperature of 
live steam at atmospheric pressure. Bottles are conve- 
niently used to contain the fluid. They should be 
filled with a funnel to keep the necks free from milk, 
then they should be plugged with cotton, through 
whose pores it has been found that no germ can pene- 
trate. They are then immersed up to the neck in cold 
water, which is brought to the boiling point and main- 
tained there for forty-five minutes. They are then 
removed and set aside to cool. Such milk requires no 
refrigerator for keeping. Before pouring it out the 
plug is removed, and it may be well shaken to mix in 
any cream which has risen. Steam sterilizers are often 
used, but by the method described any deep cooking 
utensil will answer the purpose. 

It certainly seems that there is no room for alarm- 
ists, and that the occurrences, while sad in their 
effects, are rather tributes to the healthfulness of mod- 
ern conditions of life, which enable the community to 
resist the visitations instead of succumbing to them at 
once in larger numbers. 



Sweeping with Compressed Air. 

One of the most notable of the present century's 
small inventions is an air pump for cleaning purposes. 
A hose pipe charged with air under fifty pounds pres- 
sure to the square inch is turned upon the article or 
room to be cleaned. It is used in precisely the same 
way as the water and hose for washing purposes. It 
is far more effective in its result than brooms, beaters 
or brushes, as it searches out and penetrates every 
crevice and cleft in woodwork. 

This device is at present applied to cleaning cars, but 
so perfect is its work that it is only a question of time 
when it will come into use for other purposes. Hotels 
and large buildings might be swept out and dusted in 
an incredibly short space of time. Carefully managed, 
this air pressure would rid the room of every particle 
of dust, clean furniture, carpets and theheavierarticles 
of bric-a-brac and ornaments. It would do the work 
of a dozen people. 

It is no win order for some home missionary to invent 
some simple device that will work an air pump and 
current for household use. Its introduction would 
revolutionize housekeeping and solve the heretofore 
hopeless problem of clean rooms, and will keep furni- 
ture covers and carpets. It would be economical, as it 
would render less service necessary and would save a 
large portion of the wear and tear of furnishing tex- 
tiles. In houses where there is hydrant water it would 
not be at all difficult to attach an air pumping appara- 
tus to the kitchen or bathroom faucet and thus fur- 
nish power for every floor. 

Some years ago it was said that there would never 
be an invention that could sweep and dust, but at the 
present rate of things the problum is practically solved 
by this simple and easily used device. — Chicago Dis- 
patch. 

■ » t * r * 

International Exhibitions of 1894. 

The year 1894 wi 11 bo signalized by a remarkable 
series of international exhibitions. On May 5 the 
Antwerp Exposition will be opened by the King of the 
Belgians, and will probably prove to be the largest 
and most attractive exhibition held in 1894. The 
World's Exposition at Lyons, held by the authority of 
the French government, will be opened on April 28. 
Great preparations have been made to render it a mag- 
nificent affair. On May 1 a "Grand International Ex- 
position" will be opened at Madrid. The exposition 
will be held in a stately building, and most of the 
European nations will participate. There will also be 
an international exposition at Vienna, the prepara- 
tions for which are well under way. The San Fran- 
cisco Midwinter Fair can certainly take rank as an 
international exhibition on account of the large num- 
ber of countries represented — thirty-eight in all. It is 
a curious fact that after each of the great interna- 
tional expositions a series of international and semi- 
international fairs are held within a year or two. 



Hydrocarbon Fats. 

B. Haack has recently demonstrated that by heat- 
ing the naphthalene hydrocarbons with sulphuric acid 
and manganese peroxide — whereby ozone isgenerated 
— an oxidized product is obtained which, after being 
purified by distillation in vacuo, yields a refined oil con- 
taining 60'8 per cent of matter directly saponifia.ble by 
alkalies. Exposed to the air, the product loses this 
power, and is also decomposed by changes of tempera.- 
ture. 
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Planet Notes for Kay. 

H. C. WILSON. 

Mercury will be at superior conjunction, i. e., be- 
hind the sun, May 20, at 9 h. 44 m., central time. Dur- 
ing May this planet will be wholly hidden to the eye 
by the glare of the sun, although it is calculated to 
reach its greatest brilliancy on the 23d. 

Venus will be in good position for observation about 
4 o'clock in the morning during May. Her phase will 
increase from about half to two-thirds during the 
month, while her brilliancy will diminish in the ratio 
of 137 to 97 in the same time, because of her recession 
from the earth. Venus and the waning moon will be 
in conjunction May 1 at 5 h. 7 m. P. M., central time, 
and again May 31, at 3 h. P. M. 

Mars is also to be observed in the morning. He is 
about 30° west and 14° south from Venus, in the con- 
stellation Capricorn, and will move northeast into 
Aquarius during May. At the end of the month he 
will be found about half way between the first magni- 
tude stars Fomalhaut (a Piscis Austrini) and Markab 
(a Pegasi). Mars will be in conjunction with the 
moon March 28, at 2 h 18 m., central time. Observers 
in Central and South America may see the planet oc- 
culted at this time. 

Jupiter and Neptune will be too low in the west 
during the early evening hours for any satisfactory ob- 
servations during this month. The tables of the satel- 
lites are therefore omitted. On Poole Bros.' map for 
this month, however, the courses of Jupiter and Nep- 
tune among the stars are indicated for the six months 
from April 1 to September 1. 

Saturn will be in best position for observation dur- 
ing May, crossing the meridian about 10 o'clock in the 
first half and 9 o'clock P. M. in the latter half of the 
month. The rings of Saturn are now pretty well 
widened out, so that the three parts can be distin- 
guished readily and the Cassini division can be fol- 
lowed all the way around. The elevation of the earth 
above the plane of the rings is about 12°. Saturn is in 
the constellation Virgo, about 5° north of the first 
magnitude star Spica, with which he is almost equal 
in brightness. A conjunction of the moon and Saturn 
occurs May 16, at 10 h. 55 m. A. M. 

Uranus is also in good position for observation, 
being at opposition May 3. 

The four oldest of the minor planets, Ceres. Pallas, 
Juno and Vesta, all happen to be in the region of sky 
covered this month by Poole Bros.' map, and their ap- 
parent courses for the next six months are shown in 
red upon the map. Ceres, Pallas and Vesta have 
passed the best time for their observation, but 
will be bright enough to be found without much diffi- 
culty during the next three months. Ceres was at op- 
position March 13. Its brightness will be equal to 
that of a star of the7 - 2 magnitude April 1, 7'5 m. 
May 1, 7-9 m. June l,8'2m. July 1,8 5 m. August 1, 
and 8"8 m. September 1. Pallas was at opposition Feb- 
ruary 7. ' Its brightness will be 7'0m. April 1, 7'6m. 
May^l, 8'1 m. June 1, 8'5 m. July 1, 8 - 8m. August 1, and 
9'1 m. September 1. Vesta was at opposition March 
10. Its brightness will be 6t> m. April 1, 6 -8 m. May 1, 
72 m. June 1, 75 m. July 1, 78m. August 1 and 79 m. 
September 1. Juno is not so favorably situated. Al- 
though she comes to opposition May 7, she is so far 
from her perihelion, or point of nearest approach to 
the sun, that she will at brightest be only of the tenth 
magnitude, and will, therefore, probably not be seen 
by the amateur. — Popular Astronomy. 



[From the British Journal.] 
Photographic Notes. 

How Long should Prints be Washed t — This, says 
Herr Liesegang, in the Archiv, depends on the manner 
of washing. He recommends the addition of a sub- 
stance to the toning and fixing baths, which shall act 
as an indicator. As such, eosine, in the proportion of 
0'02 per cent, has given him the best results. He 
washes until the red coloration has disappeared from 
the backs of the prints. 

Increasing the Sensitiveness of a Plate. — Mr. P. B. 
de Laborre says that, to impart a high degree of sensi- 
tiveness to a plate, in order, say, to take an instanta- 
neous portrait in the studio, it should be immersed for 
a minute or two in the following solution : 

Bichromate of potassium 2 parte. 

Distilled water 100 " 

This is said to make the plate more sensitive, and it 
should then be exposed, without washing, and while 
still wet. 

Blood-Red Tones on Bromide Prints. — According 
to the Paris Photographe, such tones are obtained in 
the following way : The print, after being fixed and 
washed, is immersed in a fifteen per cent solution of 
bichloride of copper. The elimination of the excess of 
copper salt having then been removed by careful 
washing, the print is placed for several seconds in a 
solution of ferrocyanide of potassium (strength not 
stated), is again thoroughly washed, and then once 
more passed through a solution of cupric chloride, 
when the red image is immediately seen to appear. 

Washing Albumen Prints. - In the first number of 



Das Atelier des Photographen, which is under the 
editorship of Dr. Miethe, the latter discusses the ex- 
periments of Messrs. Grundy and Haddon on the 
amounts of silver and sulphur left in albumenized 
prints at different stages of washing. These he sum- 
marizes as follows : 1, ten minutes' washing eliminates 
all soluble matter ; 2, further washing extracts no more 
sulphur or silver, supposing that all the free silver salt 
of the print has been converted into the soluble silver 
hyposulphite. To assure the latter condition, the 
author recommends fixation in a first hypo bath (forty 
to fifty grammes of salt in 400 or 500 c. c. of water per 
sheet), to wash for ten minutes in running water, and 
then place the prints in a second hypo bath (six to ten 
grammes of hypo in 150 c. c. of water, per sheet), leave 
in for at least eight minutes, and finally wash in run- 
ning water for from ten to fifteen minutes. 

Uranium Toning of Platinum Prints. — A writer in 
the Photographic Gazette recommends the prints to be 
made by the cold-bath process, an addition to the de- 
veloper being made of ten to twenty per cent of a four 
per cent solution of bichloride of mercury. This gives 
a brown image to start with. After fixing with HC1 
and washing, the following toning bath is applied : 
Uranium nitrate, 5 parts ; potassium ferridcyanide, 1 
part ; .acetic acid, 30 parts ; water, 500 parts. The 
print at first takes a sepia tone, which by prolonga- 
tion of immersion changes to red. The tone may be 
arrested at any stage. After toning treat the prints 
with a solution acidified with acetic acid. 

Photo.-Dermatology.—Dr. E. Schiff, of Vienna, has 
been applying photography to the study of the human 
skin, and, by the aid of a small incandescent lamp and 
a metallic reflector, has been able to project on that 
part of the epidermis undergoing examination a light 
so strong that by the use of very rapid plates all the 
details of the texture of the skin, and such small 
markings as are ordinarily non-apparent and are occa- 
sionally present, were obtained. The enlarged posi- 
tives on matt paper are carefully colored, and the re- 
sults are said to be of great interest to dermatologists. 
— -»■»■*- 

The Human Hair Industry In Paris, 

. From an industrial and artistic point of view, says 
"\he Annales lndustrielles, Paris is the center of the fine 
; manufacture of prepared human hair. Of course the 
reference here is to woman's hair, for man's hair is 
worthless for any industrial purpose. Aside from the 
houses that manufacture exclusively for the export 
trade, the city numbers about 2,000 hair dressers and 
5,000 workmen, about half of whom are engaged in the 
manufacture properly so called. 

The source of supply of the hair may be divided into 
three categories. The hair of thf! first category is fur- 
nished by foreign countries, India and China being the 
largest suppliers. This hair is exclusively black and 
gray, and comes in boxes, carefully packed. In ad- 
dition to these countries, Italy, Spain, Germany, and 
Russia supply small quantities. The hair from India 
and China undergoes quite a lengthy preparation. It 
is first matched, sorted, and combed and then immersed 
in a solution of soft soap and carbonate of soda, in order 
to scour it. Upon coming from this bath, it is united 
root end to root end and formed into locks that are 
tied near the roots. It afterward remains to render the 
hair thin and flexible. To this effect, it is first placed 
in earthen pans filled with chlorureted water and water 
mixed with hydrochloric acid, which renders it thin 
and decolorizes it. Then it is immersed in a solution 
of soft soap and chlorate of potash, in order to render 
it less brittle. Finally, a definitive color and shade are 
given it. 

A light or blond shade is obtained with oxygenated 
water or a saturated solution of carbonate of potash. 
To dye it black, it is boiled for a few hours in a bath 
prepared with a decoction of nutgalls or Campeachy 
wood, in which sulphate of iron is dissolved and into 
which a little sumac is put, in order to give it a luster 
and remove the bluish tint peculiar to the hair of the 
dead. Finally, it is bleached by immersing it several 
times in baths of oxygenated water to which a few 
drops of ammonia have been added. 

Thus prepared, the Chinese or Hindoo hair is sold to 
the hair dressers, who work it to their fancy, and after- 
ward sell it at more or less moderate prices. 

The finest hair, forming the second category, is that 
of France, and comprises a variety of shades exceeding 
a hundred. 

The most beautiful is furnished by Limousin, Brit- 
tany, Normandy, and Beauce. Some lots are derived 
from young ladies' boarding schools and from con- 
vents. All of this is collected by traveling men called 
" cutters," who make their circuit along toward spring 
and visit the villages to gather their crop. 

In some localities of Brittany and Auvergne, on cer- 
tain market days, the damsels who desire to sell their 
head of hair get up on a cask, undo their hair and 
allow it to fall over their shoulders. An auction soon 
begins and every lot, as soon as cut, is delivered to the 
highest bidder for spot cash. 

This product does not pass into the bath, but is sim- 
ply combed and then scoured with buckwheat flour. 

Finally, the third category comprises hair (whioh, it 



must be confessed, is classed among the most esteemed) 
derived from the sorting of combings collected by rag- 
pickers, who stuff it into bags just as they find it, soiled 
by dust, felted by water, and adhering to the sweepings 
of houses, and sell it to small manufacturers, who un- 
dertake to utilize it. 

Five operations are necessary in order to make a pre- 
sentable commercial product of this refuse. They 
are : (1) cleaning by means of sawdust; (2) slow and 
careful combing upon cards; (3) equalizing, which, 
starting from the principlethat a hair is aconicaltube, 
consists in rolling the hairs between the two hands in 
order to make start from themass those that are "head 
to point " in order to arrange them " head to head;" 
(4) classification, by which the hair is separated into 
three lengths, for "switches" and plaits for women 
\ and wigs for men; (5) sorting, a manipulation requir- 
' ing great patience, and consisting in dividing the hair 
: into seven shades and three sizes, that is to say into 
twenty-one fractions. 

If it were not for the rag-picker this industry would 
not exist. He sells his gatherings to middlemen, who 
in turn sell them to the small manufacturers at a pro- 
fit of fifty per cent. 

! A sensible difference is made in the trade between 
'. the hair derived from living persons and that taken 
■ from the dead. The latter becomes easier to break, 
: and can be neither curled nor rolled in shape. This is 
what makes the Chinese and Indian consignments 
generally considered as greatly inferior, such hair be- 
ing almost all taken from patients that have died in 
the hospitals. Moreover, the workmen who scour such 
hair are very often afflicted with chronic affections, due 
to the irritation of the nasal mucous membrane 
through the deposit of hair dust thereon, and have 
almost always a husky and clouded voice by reason of 
the deposit of such dust upon the tonsils and larynx. 
Again, they are exposed to the contagious diseases to 
which the owners of the hair succumbed. They con- 
tract these infallibly, even, if they happen to wound 
themselves with the combing cards. 



Fine California Marble. 

Near the base of the Inyo Mountains, in Owens Val- 
jley, California, near the lake of the same name, lie 
what are, perhaps, the largest and most wonderful de- 
posits of marble that have been as yet discovered. It 
is impossible to describe truthfully these vast deposits 
of beautifully colored stone. 

There is white, black, blue, and yellow in pure col- 
ors, purple veined, black and gold, making a grand 
variety of colored marbles, very beautiful for interior 
decorations. The white marble is perfectly clear, the 
grain is fine, very compact, and will stand great pres- 
sure; it is a pure dolomite, therefore, and will take on 
and retain a very fine polish. The first two stories of 
the Mills building in San Francisco, as well as a greater 
part of the interior finish of the same, are done in this 
material. The main entrance to the building shows 
what may be done in the way of relief with the white 
marble. The black is almost identical with the Bel- 
gium black marble; it is very difficult to distinguish 
one from the other when polished. The yellow mar- 
bles vary from a delicate cream to a dark mottled 
orange. There are veins of deeper yellow, with fern- 
like markings similar to moss agate, and it is particu- 
larly adapted for furniture and interior decorations. — 

Inyo Index. 

— — *■»►-*- ■ — — — 

An Iron Hallway Tunnel. 

The completion of one of the largest railway iron 
tunnels in Great Britain at Glasgow — the Mound North 
tunnel on the North British line— is noted in Transport. 
The mound is a large artificial earthen embankment 
made across the bed of the old Nor' lock, and carrying 
the national gallery and one of the main thoroughfares 
between the old and new towns, and the work has 
therefore had to be carried out with great care. At 
the beginning of the tunneling operations a slight 
" movement " took place at the national gallery, and 
cracking was ob&ervable here and there throughout the 
building; but nothing very serious occurred. The new 
tunnel is in effect a huge cast iron tube 17 ft. 6 in. in 
diameter, composed of segments 4 ft. long by 18 in. in 
breadth, bolted together through flanges 7 in. deep and 
IX in. thick. In cutting the tunnel the shield system 
was adopted ; the average rate of progress per day be- 
ing one foot nine inches. The appliances used in the 
construction of this work will now be removed to the 
south sideof the existing tunnel, where a second single- 
line tunnel in connection with the Waverley Station 
improvements is also being pierced. 



Cost or Food In Different Countries. 

According to some recent statistics on the cost of 
living, an Englishman spends, on an average, $48 a 
year for food; a Frenchman, $47; a German, $42; a 
Spaniard, $33; an Italian, $24; and a Russian, $23. Of 
meat the Englishman eats 109 pounds a year; the 
Frenchman,"87; the German, 64; the Italian, 36; and 
the Russian, 51. Of bread the Englishman consumes 
380 pounds; the Frenchman, 540; the German 560; the 
Spaniard, 480; the Italian, 400; and the Russian, 63R 
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A GBADEB AND AMALGAMATOB FOB SEPABATING 

FBECIOUS METAL8. 
This machine operates mechanically to separate the 
gold from the tailings. It consists of a gyrating box 
connected with a stock supply, and containing gradu 
ated sieves, the upper sieves inclined downwardly and 
the lower sieves inclined upwardly to their outlets. 
The improvement has been patented by Mr. John A. 
Armbruster, of No. 66 North Canal Street, Chicago, 
111. The top plate of the box is connected by suspend- 
ing rods having at their upper ends ball and socket 
joints, with a ceiling or other suitable support, and at 
the bottom of the box is a suitable mechanism for 
imparting to it a gyrating motion. On one end 
of the box is a flexible inlet connected with a shoe 
leading from the stamp mill, and by means of which 
the stock, with a considerable quantity of water, is 
supplied to the box. Arranged in the box are gradu- 
ated sieves, the larger and coarser of which, at the 
top, are inclined downwardly, while the lower and 
finer sieves are inclined upwardly toward individual 
discharge outlets connected at their lower ends with 
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ABHBBUSTER'S GBADEB AND AMALGAMATOB. 

flexible outlet chutes, discharging tailings on the 
ground or floor. Below the lowest sieve is a receiving 
chamber, with an outlet for carrying off surplus water, 
and in its bottom are recesses, or grooves, containing 
mercury, to readily take up the gold passing down into 
this coaruber. On the sides of each of the screens are 
arranged hook-like projections, as shown in the small 
figure, which serve to throw the material toward the 
middle of the screen as long as the machine is in mo- 
tion. The larger tailings, as the stock is discharged 
into the box with water, have a tendency to roll down 
the inclined upper sieves toward their respective dis- 
charge outlets, the mater'al, as it passes through the 
successive sieves, remaining longer on the lower and 
finer sieves, to completely separate the tailings from 
the valuable stock. The valuable stock which passes 
through the fine meshes of the lower sieve is readily 
taken up by the mercury in the pockets, the amalga- 
mated material being from time to time removed for 
further treatment. 

wiii» 

A MEDIEVAL IBONCLAD. 
When writing on "A Man of War of 1893," in The 
Graphic of February 10, Commander C. N. Robinson. 



R. N., mentioned the fact that an armored vessel was 
constructed in the sixteenth century, thus proving 
that the idea of protected ships is by no means an 
absolutely new one. This early ironclad was built in 
the year 1585 by a shipwright of Antwerp during the 
wars with the Spaniards. The greater part of the 
Netherlands had come into the possession of the house 
of Hapsburg by the marriage of Maximilian of Austria 
to Mary, daughter of Duke Charles the Bold, in 1477, but 
under Charles V. the sovereignty was extended until it 
embraced all the >eventeen Belgian and Batavian pro- 
vinces. When the Lowlands passed to the Spanish 
crown the principles of the Reformation had spread 
among the Lowlands, and on the establishment of the 
Inquisition there in the middle of the sixteenth cen- 
tury disturbances broke out in the provinces, and 
great cruelties were committed by the Spaniards. 
Antwerp, which in those days was a margraviate, suf- 
fered greatly. It was pillaged by the Spanish soldiery 
iu 1574, and was again besieged in the regency of 
Alexander of Parma, being taken in 1585. In the sum- 
mer of that year it was closely invested by land and 
water, and the people of Antwerp made many gallant 
efforts to break through the line of the besiegers, 
especially on the river. For this purpose they built a 
craft of unusual size, with a flat bottom, and armed its 
sides with iron plates fastened into great beams of wood. 
The idea was to make not so much a ship as a float- 
ing castle, impregnable to the artillery and missiles of 
those days, which should crush all opposition. It con- 
tained a great number of men, some of whom were 
placed like sharpshooters in the tops of the masts, and 
the rest protected by the bulwarks. The men of Ant- 
werp were so confident of the success of their new in- 
vention that they called it Finis Belli, feeling sure that 
by its means they would be able to raise the siege and 
put an end to the war. Unfortunately for the brave 
burghers of Antwerp, this early ironclad proved a dis- 
astrous failure. It was launched .upon the Scheldt, 
and taken across the flooded country by means of a 
canal cut from the river ; but it proved very unhandy, 
and after a short career got stuck upon a bank. This un- 
timely end of the great vessel from which so much was 
hoped was a source of much delight and derision to the 
Spaniards, who nicknamed the monster Caranja- 
maula, which signifies bogey, while the men of Ant- 
werp altered its name from Finis Belli to Perditce Ex- 
penses, or "Money thrown away." The crew then de- 
serted the ship, and the Spaniards, after a naval bat- 
tle, which took place in the flooded country, and re- 
sulted in the defeat of the Netherlander, took posses- 
sion of the naval monster, as they called it, though 
they feared that, like the Trojan horse, it had been 
left in their hands from some evil purpose. However, 
finding that it was really deserted, they seized it, light- 
ened it, and then towed it off and got it back into the 
river Scheldt. It was then taken in triumph to the 
camp of Alexander of Parma, where it became one of 
the sights of the time ; and the Spaniards, accepting 
the omen of its original name, took it as a sign that 
the war was finished. And, indeed, it proved to be 
the last effort of the gallant people of Antwerp, for 
the city was taken on August 17, 1585, and so the first 
ironclad on record came to an unfortunate end. We 
are indebted to Mr. J. Coryton for the loan of the 
volume, "De Leone Belgico, 1588," from which our en- 
graving is taken. — The Graphic, London. 
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AN IMFBOVED CAB FENDEB. 
This is an efficient and simple safety device to be 
used at the front ends of electric and cable cars, to 




— ~- • """" ■■ - '■ -**s 




***£$■$ < 






% - . 



prevent persons being run over by the cars. It has 
been patented by Mr. Benjamin Tranter, of No. 533 
Park Avenue, Brooklyn, IN. Y. From bangers at the 
front of the car is suspended a frame designed to be 
moved in and out at the car end, the front end of the 
frame resting on small wheels which run on the track, 
while at the lower ends of the suspension rods are 
rollers against which the side bars of the frame move 
without friction. The rear ends of these side bars are 
pivotally connected to swinging hangers on a trans- 




TBANTEB'S CAB FENDEB. 

verse shaft beneath the car floor, and on this shaft is a 
crank, connected with a forwardly extending pitman 
pivoted to the lower end of a bent lever whose upper 
end forms a handle in front of the dashboard. The 
lever is fulcrumed in lugs on the front of the dash- 
board, and the front end of the pitman has several 
holes, so that it may be easily adjusted in relation to 
the lever. The transverse portion of the fender frame 
at the front is bent downward toward the track, and 
may have a rubber or leather covering, and to this 
portion is secured the front end of the netting, whose 
rear end is attached to a cross bar of the frame ar- 
ranged a little below the car floor. The drawing shows 
in full lines the fender extended as when a person is 
likely to be run down, but when not in use as a safety 
fender, the upper end of the lever is thrown forward, 
as indicated by the dotted lines, swinging back the 
fender frame beneath the car, and causing its front 
portion to be drawn up slightly, so that the forward 
wheels are lifted off the track, in which position the 
fender is usually carried. The diagonal side braces, 
extending upward at opposite sides of the fender, may 
be employed or not as desired, the upper ends of these 
braces moving upward in slide boxes on vertical rods 
at the sides of the dashboard as the fender is with- 
drawn to its rear position. 



THE FIBST IBONCLAD, 1585. 
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AN AIB BBAKE STOP COCK. 
This is a cock of simple construction, arranged to 
apply the brakes when the cock is shut off and retain 
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O'LEABY'S TBAIN PIPE STOP COCE. 

part of the air pressure in the train pipe, or prevent its 
reduction to zero, to aid in the release of the brakes 
when the cock is again opened. The improvement 
has been patented by Mr. Joseph O'Leary, of No. 228 
Iowa Avenue, Memphis, Tenn. The cock has the 
usual casing, connected at its rear end with the train 
pipe and at its forward end with the coupling 
hose leading to the car ahead. Within the casing, 
as shown in the sectional view, turns the usual plug 
with a main opening connecting the train pipe with 
the coupling hose, and into this main opening leads a 
port adapted to connect the opening with the train 
pipe at the time the plug is given a quarter turn by 
means of the handle. When this turn is given to the 
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plug, the main opening cats off the train pipe and 
coupling hose, and at the same time moves the port in 
register with the coupling hose, the main opening then 
standing with one end in register with an outlet pipe 
in one side of the casing. This outlet pipe connects 
with the interior of an auxiliary valve casing in which 
is a valve seat adapted to be closed by a valve held to 
its seat by a spring. The stem of the valve slides in a 
screw screwing in the casing and supporting its cap, 
the lower end of the spring also resting ou an internal 
flange of the screw, while the other end of the spring 
presses against the under side of the valve to hold it 
normally to its seat. In the auxiliary casing is an out- 
let leading to the outer air, through which 
air passes when the auxiliary valve is opened, 
by which air is released from the train pipe, 
so that the brakes are applied in the usual 
manner. When sufficient reduction of air 
has taken place in the train pipe to equalize 
the pressure of the spring in the auxiliary 
valve the latter again closes, retaining a cer- 
tain amount of air pressure in the train pipe 
after the brakes have been applied, assisting 
in the release of the brakes when the stop 
cock is again opened. 



shorten the. operation. In fact, quite a number of 
skeletons may in that way be made in a single evening. 

>'«!* 

The Emotions of Animals. 

Dr. Gibier has reported some valuable observations 
upon the physio ogical influence of the emotions in 
animals. The observations go to establish, as foreseen, 
that .these effects of the emotions are identical with 
those of similar emotions in man. None the less is the 
demonstrative proof of this forecast both valuable and 
important. Its special importance is that in studies 
upon the lower animals, prosecuted with a view to 
ameliorating the condition of man, allowance must 









THOMAS' CAB FENDER. 

The recent extensive introduction of pow- 
er-driven street cars in cities has made im- 
peratively Hecessary some means for protect- 
ing foot passengers from danger of being run 
over. The car fender illustrated constitutes 
an appliance which provides a catch net 
with a frame, which bends inward as a 
heavy body falls into it, forming an effectual 
receiver. Our cut shows the fender in actual 
operation. The fender is preferably secured 
to the grip frame in the case of cable roads or 
to a supplemental frame carried by the axles on other 
cars. The striking bar at the front lower edge may be 
covered by padding. The net, with its flexible frame, 
js held in position on a diagonal plane by wire helical 
springs. The thrust of the padded striking bar is re- 
ceived by the fixed frame. Then, as a person is struck, 
he inevitably falls toward the car and drop* upon the 
net. This at once yields, the side members of the 
frame bend, the springs stretch, and the net forms a 
purse or bag, securely holding the person and protect- 
ing him from further injury, such as might be incurred 
by rolling off were the net inflexible. 

The inventor, Mr. Charles F. Thomas, Buckeystown, 
Md.., may be addressed for further particulars. 

•* 1 t t m 

A FUNERAL ON TEE RIVER SPREE. 

About fifty miles south of Berlin, in the Spreewalde, 
on the borders of Bohemia, funerals on the ice are of 
no uncommon occurrence. Here, says the Graphic, is 
one of the few districts still inhabited by the Wends, 
a branch of the Slavic population of Lusitania, who 
yet retain their distinct language, costume, and 
national characteristics. The numerous ramifications 
in which the Spree pene- 
trates the woods and for- 
ests of this country before 
reaching Berlin are in the 
winter securely frozen 
over, when they take the 
place of roads, andareused 
as such even for funeral 
processions. Every one is, 
of course, perfectly at 
home on skates. So the 
young men, skating, take 
the ropes attached to the 
sleigh on which the coffin 
is borne, the old men, wo- 
men, and children follow, 
skating, behind. The 
skates used are old-fash- 
ioned in character, tied 
with string. The men 
wear black coats and hats 
on such occasions, but the 
women vary their costume 
with white hoods, scarfs, 
and aprons. 




THOMAS' CAR FENDER. 

henceforth be made by all observers for moral effects. 
It seems that Pasteur, enlightened by the quickness 
of his sympathy with animals, has always made this 
allowance; but it is doubtful if all of his disciples have 
done so. Or, rather, it is not doubtful that often they 
have not. The evidence how adduced by Dr. GHbier 
being of a sort that appeals to their understanding, 
will avert one source of error that might vitiate their 
conclusions. 

Darwin investigated the expression of the emotions 
in man and animals, demonstrating that similar im- 
pulses affected identical nerves, producing identical 
visible muscular phenomena. Dr. Gibier's demonstra- 
tion merely extends the area of these observations, 
showing that those secondary effects recognized as 
morbid or disease effects are also identical in the dif- 
ferent animal orders. Sir John Lubbock has added 
systematically to the immemorial observations that es- 
tablish the reasoning faculty as existing in the lower 
orders. In all of these there is nothing essentially 
new. On the contrary, the substance of it all is old as 
the human record itself. Man has always, at least 



of his day, he found it needful to impute to man a fac- 
ulty or quality apart and additional to those shared with 
him by his "poor cousins" of the animal, creation. 
Hence the words addressed by him to the Thessalo- 
nians, speaking of man as possessed of a threefold 
nature — spirit, soul* and body, the English words as- 
signed as equivalents to those he used. "Spirit," 
here, is held to express an immortal nature capable of 
aonceiving what is called an " abstract " right and 
wrong and God. " Soul" as here used means, according 
to the Rev. Lyman Abbott and the Rev. J. T..Co'nant, 
D.D., the lower or animal nature which man has in 
common with those whom he calls the brutes. 

During his dark ages, European man lost 
sight of these earlier metaphysical distinc- 
tions, as he lost all other higher insight. In 
such an age, his natural vision closed to 
the natural facts plainly visible at one end 
of the h uman scale, to the savage in direct 
contact with nature, and no less plain at the 
other end to the enlightened mind, whether 
this repose on the observations of a pagan 
Pliny or the minuter researches of a Darwin, 
a Lubbock, a Pasteur, and a Gibier. Yet 
the attitude is that of ignorance merely, 
not of any dogmatic teaching, for the kinship 
is equally clear to a Paul, le.arned after the 
learning of the Greeks, and to an Abbott, 
learned after the learning of eighteen cen- 
turies later. The last, to express the facts 
of intelligence as common to man and ani- 
mals, adheres to the English word assigned 
to this use by the translators of the Greek 
Scripture, "sonl." To designate a different 
set of concepts, of attributes which both as- 
sign to man to the exclusion of all other 
animal orders, Dr. Abbott equally adheres 
to the translators, and uses theword "spirit." 
The distinction is one essential to all intelligent ex- 
pression on the subject, since its function is to dis- 
criminate the domains of verifiable and un verifiable 
knowledge. Unless this distinction be maintained in 
thought and speech, all converse on perhaps the high- 
est and most interesting subject to which the human 
understanding can devote itself is reduced to vain bab- 
ble of words.— K T. Sun. 



Skeleton Leaves. 
E. D. Bartlett, in the 
Optical Magic Lantern 
Journal, reminds us of 
having in the long, long 
ago employed with much 
success skeleton leaves as 

lantern slides. The lantern is now much more Chan 
then used for educational purposes, and a set of skele- 
ton leaves would form a valuable addition to an educa- 
tional collection of slides. Mr. Bartlett recommends 
taking the green leaf from the tree, soaking it in rain 
water in a warm place till fermentation has destroyed 
the soft parts, and washing by a gentle stream of 
water till the fibrous network is clean. Heating in 
a suitable solution of caustic soda will very much 



Tbe Steffcns Process. 

Many have inquired as to the object and operation 
of the Steff ens process to be put in at the sugar factory 
here next summer. James G. Oxnard and N. R Cott- 
man have courteously furnished us with the following 
description, which will prove interesting : 

Steff ens' " Auscheidung " (extraction) process is a pro- 
cess patented by Mr. Carl Steffens for the purpose of 
extracting the sugar remaining in the molasses after 
the ordinary process now in use. 

It consists in mixing fine powdered lime with the 
molasses in such quantities and under such conditions 
of temperature as will effect a chemical combination 
from his earliest records, recognized the essential kin- between the sugar and the lime by which a saccharate 

of lime is formed. This 
saccharate of lime precipi- 
tates from the solution in a 
solid form, and is recover- 
ed by passing the mixture 
through filter presses, the 
saccharate of lime remain- 
ing as a solid and the im- 
purities of the molasses 
running off in a liquid 
form. This saccharate of 
lime is then dissolved in 
water o r t h e beet j uice and 
treated with carbonic acid 
gas, C O 5 . The carbonic 
acid gas breaks up the 
chemical combination be- 
tween the lime and the 
sugar, forming a carbonate 
of lime, which precipitates 
as a solid and liberates the 
sugar, which goes into 
solution. This mixture is 
again passed through the 
filter presses the carbonate 
of lime being caught in the 
presses, and the sugar, in 
the form of a solution, 
running off. 

By this means we see we 
have first separated the 
sugar in the molasses from 
its impurities by combin- 
ing it with the lime, then separated it from the lime by 
means of carbonic acid gas, giving us a comparatively 
pure sugar solution, from which we are enabled to ex- 
tract the sugar by means of the vacuum pan and cen- 
trifugal machine. The molasses, while lime is being 
added to it in small quantities, has to be in iron vessels 
surrounded by cold water, as the chemical combination 
will only take place when it is at a very low temper- 
ature. — China Champion. 




BOHEMIA-A FUNERAL PROCESSION ON THE ICE 



ship between himself and the rest of the animal king- 
dom. Indeed, the less sophisticated his own mind by 
his advance in civilization, the more distinct and frank 
is this recognition. 

The knowledge, it appears, is lost onlybya race that 
lapses from civilization to barbarism, carrying with it 
the sophistication of the higher state without recover- 
ing its clarity of vision. Thus when the Apostle Paul 
had to enforce spiritual truths on the acute generation 
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Jamaica dinger. 

Hidden away in a little official journal issued by the 
Jamaican government, which is probably seen by few 
but botanists, there is some interesting information 
about one of the chief export articles of the island — 
ginger. The Jamaican government has been some- 
what troubled about the irregularity of the prices 
realized by this drug, and has set its tax collectors to 
inquire why the average price of the rhizome from the 
Manchester parish should be 16s. 8d. and that of the 
Westmoreland parish 60*. per cwt. The answers are 
generally that the want of care in the curing of the 
root is responsible for the low rates realized by much 
of the product. The green ginger, after scraping, 
should be kept from moisture, and daily exposed to the 
sun until it is perfectly hard : but these precautions 
are often neglected, the drug being dried while still im- 
mature, and put away damp into hags. Ratoon ginger 
is generally mildewed because it is harvested early in the 
season, when there is not yet enough constant sunshine 
available to enable the rhizome to be cured properly. 
The sharp, thin, narrow-bladed knives used for scrap- 
ing — or, rather, paring — and peeling the ginger are 
specially imported for that purpose, and are known as 
ginger knives. When the rhizome has been scraped 
and peeled it is washed once or twice, and then dried 
on mats. In the Manchester district two varieties of 
ginger are grown — viz., yellow and blue — the former 
being the better grade. The name of "ratoon" 
ginger, which often puzzles dealers in this country, is 
applied to the root produced from the same piece of 
land after the first year's harvest has been garnered. 
These pieces of ginger (ratoons) left in the ground after 
the harvest are again dug up, season after season, 
until their market value falls below 16s. per cwt. locally, 
when they are no longer remunerative. The use of 
lime juice in washing ginger is condemned, as it is said 
invaribly to cause mildew. An expert in ginger culture 
describes the industry as a curse to the island, which 
should be abandoned — the sooner the better. Virgin 
soil is in constant demand for ginger growing, but the 
exhausting effects of the crop on the soil and the 
wholesale destruction of valuable timber in forest land 
(fir© being the only agent for cleaning up), can only be 
realized by visiting growing districts and observing 
the dried-up streams, the clearance by fire of thousands 
of pounds' worth of timber, and the impoverished soil, 
which will only grow ferns, afterward. A howling 
wilderness marks the progress of ginger culture in 
every direction and £20 worth of ginger is the outcome 
of ten times the value of other material destroyed. — 
Clwmist and Druggist. 



BUBNHAM'B 18 INCH DRILL PEE88. 
Prominent among the many strong features of this 
excellent drill, which is made by the George Burnham 
Company, of Worcester, Mass., is the center shaft in- 
dependent of and belting to the base of the drill, do- 
ing away with all jar or shaking caused by uneven- 
ness in the belt. This system imparts a perfectly 
steady motion to the spindle, and the belts being long, 
give great power while running quite loose. The ten- 
sion of the belt is never on the spindle. The table 
can be brought to desired position by the screw, as 
shown in cut. The screw is No. 3, double thread, and 



A METALLIC SEAL FOB ENVELOPES, ETC. 

The device shown in the illustration affords an ef- 
fective locking means whereby the contents of an en- 
velope and the stamp may be so secured to the en- 
velope that the latter cannot be opened or the contents 
tampered with without injury thereto. It has been 
patented by Mr. George F. Lemmon, of No. 32 N. 
Cleveland Avenue, Canton, Ohio. Fig. 1 shows the 
application of the improvement, and Fig. 2 one of the 
fastening plates, Fig. 3 representing another form of 
such plates, which are preferably made of aluminum 
or some light metal. Each plate has a series of prongs 
struck up and bent in reverse directions, the prongs 
at the outer edges projecting downward and an inner 




LEMHON'S FASTENEB FOB ENVELOPES, ETC. 

series projecting upward, while there are grooves in- 
side of each series of prongs. The prongs preferably 
have serrated edges, and the plates are usually em- 
ployed in sets or pairs, two plates being clamped to- 
gether, but having their prongs and grooves so ar- 
ranged as' to be alternately disposed when laid to- 
gether. The inner plate is first secured by its prongs 
to the letter, and the latter with the outer prongs pro- 
jecting is inserted in the envelope, to the rear side of 
which the prongs are clamped. The flap is then folded 
down, the other plate laid over the folded edge and in 
register with the inner plate, the stamp forced over 
the center outwardly projecting prongs, and the whole 
compactly pressed together in any suitable handpress. 
The plates thus used do not mar the face of the en- 
velope, and the use of sealing wax, gum, etc., may be 
dispensed with. 




18 INCH DBILL FBESS. 

gives a rapid motion to the table, which is free to 
swing either way. A bell center is provided for center 
drilling and reaming. The capacityand dimensions are 
as follows : Will drill a % inch hole to the center of a 13 
inch circle, 4}£ inches deep, without moving the table. 
Greatest distance from spindle to table, 36 inches. 
Table is 11% inches in diameter. The .drill has steel 
rack and pinion. The spindle is made of the best 
crucible steel and is reamed with Morse taper No. 1. 
Spindle is counter-balanced with a coiled spring which 
can be adjusted , to any degree of sensitiveness. The 
column, which is i}4 inches in diameter, has a center 
line the entire length, and a pointer on the table arm 
will bring the center of the table exactly under center 
of spindle. They also manufacture a two spindle 
drill having two heads 10 inches apart, the size of the 
table being 12X22 inches ; and a three spindle drill 
with three separate heads 10 inches apart. The two 
outer spindles will drill to the center of a 33 inch 
circle and the middle one to the center of a 13 inch 
circle. The table is 12X32 inches. 



street. As far as can be judged by one who possesses 
this former sort of memory in very feeble degree, it i6 
dependent upon a process, somewhat akin to photo- 
graphy, by which the details of objects presented to 
either the physical or the mental eye are fixed in out- 
line upon the sensorium. Recollection consists in turn- 
ing the mental gaze upon the photograph thus record- 
ed. It is said of a certain artist, famous as an illus- 
trator of books, that after driving through a park he 
could at will picture to himself the grouping and indi- 
vidual outlines of the trees which he had passed. The 
writer knows a little boy who, when about five years 
of age, would draw from memory a picture of a railway 
locomotive with details of outline which" would be 
doubted by his elders until investigation proved that 
they represented minor portions of the engine. Other 
instances of the development of this "photographic" 
memory port" passu with the earliest unfoldings of a 
child's perceptive powers will occur to the observant 
reader. 

The second form of memory may be termed "logical." 
It appears less brilliant to the casual looker-on. It is 
apparently developed later; not because it is not. like 
the other, inborn in the structure of the mind, but be- 
cause the reasoning faculty is developed more slowly 
than physical sight. Compared with "photographic" 
memory, it has color, which sometimes obscures detail 
of outline. The possessor of " logical " memory places 
little value upon naked facts or figures, but appropri- 
ates such as have important bearings, which can be per- 
ceived, upon other facts of known value. In moments 
of leisure his mind is engaged, not in roving at random 
over the impressions of the past, but rattier in working 
out the relations between certain isolated things observ- 
ed and deducing conclusions from these relations. 
These abstract processes of thought make him inatten- 
tive to many details in his present surroundings which 
would be impressed upon a "photographic" memory. 
As reflection is a higher faculty than observation, so 
the "logical" must be superior to the "photographic" 
memory. This becomes evident also if we compare the 
man of " logical" memory, who has well founded opin- 
ions of his own, with the man of "photographic" mem- 
ory who can give only the opinions of other persons, 
or the mature historian with the small-talk conversa- 
tionist. 

Both varieties of memory should be cultivated, for 
the best memory is that in which both are present in 
due proportion ; but the average mind does not, in its 
original constitution, embrace both in equal degree. 
It is obviously unfair to punish the school child who 
possesses a well developed "logical" memory because 
he has not equal "photographic" perceptions; and it 
is unjust to brand the man of "logical" memory, who 
offers fine reasoning powers and stores of well-ordered 
facts of value, as one who has "a miserable memory," 
simply because he occasionally overlooks unimportant 
details.— If. T. Med. Jour. 



Two Kinds of Memory. 

From careful observation and deliberate reflection 
upon the facts observed, the writer is convinced that 
there are at least two radically different forms of 
memory, neither of which is convertible by effort or 
education into the other; and that these forms of 
memory are seldom present in like degree in the same 
individual, one form in fact being often very feebly 
marked where the other is unusually prominent. In 
the early years of school life the child awakens to the 
fact that some members of his class have great facility 
for learning by rote ; yet experience shows that these 
members are often distanced in the final examinations 
by competitors whose power of learning by rote is very 
slight ; and still greater experience will often prove 
that these pupils of "rote" memory do not become 
the most useful or successful citizens. E very medical 
school, perhaps, boasts its professor whose " wonderful 
memory " enables him to roll out great strings of com- 
plicated therapeutical formulae or to tell with a flourish 
on what side of a particular page and how far down 
its column a statement quoted is to be found. Tet 
this professor is very probably inferior in breadth of 
thought and in originality of practice to some colleague 
who occasionally in lecturing forgets even simple fo*r- 
mulse and confesses that names of authorities often 
slip his memory most unexpectedly. 

It has been the fashion among educators, and with 
the public as well, to honor greatly the former sort of 
memory, giving prizes to the pupil who can learn by 
rote with the greatest facility. In fact, the histories 
and geographies of thirty years ago seemed to be 
specially constructed for showing off the merits of this 
form of memory. Even now the public feel a grudge 
toward the man who does not recognize the casual 
acquaintance of a week ago when he passes him on the 



IMPBOVED TEA AND COFFEE STBAINEB. 
The simple little device shown in the illustration 
has many points to recommend it, and its usefulness 
cannot fail to be recognized at a glance. It is attached 
to the spout of a tea or coffee pot by simply pressing 
the thumb pieces together, and can be readily adjusted 
upon a spout of any size. It does not drip to soil the 
linen, and its sieves are easily removed for cleaning. 
The clamp for coffee or pitcher nose spout is a slight 
variation from the one shown in the illustration, and 
these novelties have been patented. They are manu- 




IMPBOVED TEA AND COFFEE STBAINEB. 



factured by the Standard Strainer Company, No. 36 
Maiden Lane, New York City, in nickel and silver 
plate and in solid silver. 



The Pasteur Institute. 

The annals of the Pasteur Institute for the year 
1893 have just been published. They show that last 
iyear 1,648 persons were treated for hydrophobia, and 
that only six of them died of that disease. Of the 
number mentioned, there were 1,470 French people 
and 178 foreigners. Among the foreigners were 43 
Spaniards, 35 Greeks, 23 English, 22 Belgians, 18 
Egyptians, 14 British subjects from India, 9 Swiss, 9 
Dutch, and 6 Portuguese. Since M. Pasteur com- 
menced to practice his inoculations against hydro- 
phobia 14,430 persons have been treated by his method, 
and 72 have died of the disease. 
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THE FARE AVENUE IMPROVEMENT IN NEW 
• TOEK CITY. 

The Grand Central Depot, at the corner of Fourth 
Avenue and Forty-second Street, in this city, is the 
main railway terminus on Manhattan Island. It is 
reached by four tracks on the line of Fourth Avenue, 
running south from the Harlem River. The tracks 
start from the street level at the Grand Central Depot, 
the entire region about the depot being given up to 
the track yard, round-houses and other structures ap- 
pertaining to the railroad service. A few blocks above 
Forty-second Street the streets crossing Fourth Avenue 
are provided with bridges, but for a space of several 
blocks Fourth Avenue cannot be crossed. At about 
Forty-ninth Street the tracks begin to be depressed, 
and up to Ninety -eighth Street they run virtually in 
a tunnel, over two miles long. This leaves the street 
above unincumbered. The avenue is 140 feet wide, 
and through its center and above the tunnel are a 
series of little parks, whence the name of Park Avenue 
has been given to it. Trains passing through the tun- 
nel have an unobstructed track and do not reach the 
ground level until they get to Ninety-eighth Street. 
Here the street grade falls rapidly and the car tracks 
are carried on an elevated viaduct of stone atid earth 
filling. At 106th Street the work of the Park- Avenue 
Improvement Commission begins. It consists in mak- 
ing connections to and in building a four-track ele- 
vated steel viaduct from 110th Street to Mott Haven, 
where the tracks gradually run down to the depressed 
road in the annexed district. The general aspect of 
the finished structure is shown in Fig. 3. 

The way is carried on three rows of lattice steel 
columns, each row supporting plate girders. The 
intermediate cross trussing is provided by the flooring, 
besides which there is a transverse lattice girder for 
each set of columns. This is arranged on the solid 
floor system, now in extensive use by the New York 
Central Road on its bridges. A cross section of it is 
shown in Fig. 6. It virtually consists of a series of 
three-sided box girders built up of steel plates and 
angle irons. The plates are three-eighths inch thick- 
ness, and the depth of the vertical plates averages 18 
inches, with a width of 14 inches. The channels thus 
formed are open alternately above and below, and 
cover the entire area with a water-tight floor. From 
center to center of cross space the distance bridged 
by the girder floor is 28 feet, giving a total width of 
floor of 56 feet, a plate girder running along each side 
and one through the center. The girders are 7 feet 
2 inches deep, and the webs are of % steel for the 
Bide and, 9»10,for the center girders. From center to 
center of columns is 65 feet. 

The street beneath the viaduct will be graded and 
paved, and is to be thrown open to the public, leaving 
the full width, 140 feet between house lines, open and 
unobstructed, except by the three rows of columns. 
The Harlem River is to be crossed on ajfour-track high 
level bridge, with a center pier drawbridge. Immedi- 
ately across the river Mott Haven is entered, and here 
an elevated level station is to be built. The Harlem 
River bridge is shown in Fig. 4, the Mott Haven 
station in Fig. 1. 

One of the purposes in carrying out the improve- 
ment is to free the street from the incumbrance pre- 
sented by the stone viaduct and to do away with 
bridges at street crpssings. This Is an object of such 
importance as to justify the city in paying a part of 
the expense. The use of an elevated bridge over the 
Harlem River is also one of the most important features 
of the work. The river in question is a legal water- 
way open to navigation. A low drawbridge, such as 
in use at the present time, is not only an obstacle 
to vessels, but the necessity for its periodical opening 
has interfered with the running of the trains. The 
new bridge is to be so high that the majority of ves- 
sels using the Harlem River can pass under it. Thus, 
while it can be opened, it will be rarely that the neces- 
sity for doing so will arise. The bridge, by its high 
level, will at once improve the conditions of railroad 
aid river traffic. 

The system of carrying out the work without dis- 
turbance of traffic remains to be described. In Fig. 5 
is given a view of the work of erection looking north 
from 107th Street. Here the operations include re- 
moval of the viaduct now carrying the roadbed and 
its replacement by the new structure. Temporary 
wooden trestle work is to be built on each side of the 
present viaduct and on this the trains are to run reach-> 
ing the grade of the old road at about 115th Street. 
This leaves the ground clear for the demolishing of the 
old and erection of the new viaduct. When 115th 
Street is reached, where the tracks begin for part of 
their extent to be depressed, another sy stem is adopted. 
The side columns are put in place, as shown in Figs. 
6 and 7. But the tracks being all occupied, it is im- 
possible to put in the center columns. Accordingly 
wooden trusses are to be thrown across from the lines 
of the side columns, and resting on the old retaining 
wall, and these trusses provide a center bearing 
for the center longitudinal girder. In this way, as 
also shown in Figs. 6 and 7, the full permanent flooring 
is sustained by side columns and temporary transverse 



trusses. The trains at this stage can run over the new 
tracks, definitely abandoning the old. This leaves the 
ground clear for work. The center piers will now be 
built, the columns will be erected on them, and after 
the columns are in place the wooden trusses will be 
removed. 

This procedure it will be observed is adopted to keep 
fourtracksin use. But the temporary Harlem bridge 
will be a two-track structure. For a short distance be- 
low it, therefore, the four tracks are merged into two 
lateral ones, as shown in Fig. 2. This leaves the scene 
unobstructed, and the viaduct can be built at this 
place without any special methods of construction. 

The sequence of the improvement provides, as said, 
for a four-track elevated level bridge over the Harlem 
River. This in itself will be an innovation, and will 
be the only four-track bridge of this description in the 
world. To enable it to be built without interruption 
of traffic, a temporary viaduct with a draw-opening 
has been erected to the westward. The tracks will 
pass over this structure while the main bridge is being 
erected. The temporary draw of the hinged type, 
swung from horizontal to vertical position when 
opened, is quite peculiar, and in itself is an object of 
Interest. It was about a year ago moved bodily from 
its position on the line of the old bridge to its new 
location to the west. We illustrated in the Scientific 
American of December 31, 1892, this operation, one 
of remarkable interest, as being performed without in- 
terruption of traffic. The same illustration may be 
referred to as showing the old and new lines of road, 
the one where the new bridge is to go, the latter for 
temporary use during the improvement. 

In Fig. 8 we show the relations of the old to the 
new. The locomotive is on the old tracks. Along the 
line are seen the side columns, whose bases are on the 
street grade, and the side girders, marking the viaduct 
bed, are seen resting on the columns. 

The trussed flooring is to be riveted by means of 
angle clips to the longitudinal central and side plate 
girders. The rails are to be clipped to the flooring 
without sleepers, sound-insulating or deafening pads 
being placed beneath them. 

The steel structure is supplied by the Elmira Bridge 
Company and the New Jersey Iron and Steel Com- 
pany at a contract price of $1,500,000. The masonry 
work of the piers, it is estimated, will cost $100,000 ; 
the temporary work, $100,000 ; the Harlem pier bridge, 
$1,000,000; and the work at Mott Haven. $500,000. 
This aggregates over $3,000,000, of which amount the 
city of New York is to pay $750,000. 

The work is in the hands of a special commission 
appointed by the Mayor, under a special act of the 
legislature. It is entitled the Board for the Park Ave- 
nue Improvement above 106th Street, and includes 
the following members : John Fox, president; James 
H. Haslin, secretary; Walter Katte, superintending 
engineer; Almerin H. Lighthall; Peter F. Meyer. 



veyance of coal andcottontothemill. A railwayruns 
near the factory, and a branch line of rails can be ex- 
tended into the grounds, thus givingdirect communi- 
cation with all the railways in the country. 

With a population of between 7,000,000 and 8,000,000 
people, in a climate where garments of wool are worn 
but a few months in the year, the project theoretically 
has much to commend it; and with intelligent and pru- 
dent management this venture may be the precursor 
of a movement that will make the people of Egypt in- 
dependent of England for their fabrics, for Manchester's 
looms now supply more than 90 per cent of the textiles 
coming into the country. The enterprise should ren- 
der its projectors a fair measure of profit and at the 
same time give the Egyptians the advantage of a sav- 
ing in the cost of their clothing, and illustrate for the 
. benefit of othernations whether Egypt offers a medium 
for the profitable employment of capital in cotton 
working. 



Cotton mills In Egypt. 

In Consular Report 162, lately issued, is a report on 
this subject by Frederic C. Penfield, TJ. S. Consul- 
General at Cairo, in which he says : 

The success which has attended the establishment of 
mills in the United States and other countries in the 
neighborhood of cotton fields has suggested to capi- 
talists the practicability of trying the experiment in 
Egypt of fabricating the native cotton to clothe the 
people of the country. A company is forming with 
English and local capital to establish at Cairoa factory 
of about 18,000 ring spindles and 500 looms of the new- 
est and most approved make, and if the venture pros- 
pers, it is proposed to establish mills at Alexandria and 
other points. 

The Cairo factory will be under English manage- 
ment, and will be equal in many respects, it is promised, 
to the most modern and best equipped factories in 
England. An authorization for the undertaking has 
been granted by the Egyptian government, and assur- 
ances have been given that every encouragement will 
be afforded the new industry. 

The demand for cotton cloth in Egypt is- large and 
constantly increasing, while Cairo is a distributing 
point not only for Upper and Lower Egypt, but also 
for the supply of cotton goods to the adjacent coun- 
tries. Egyptian cotton, both brown and white, is well 
known to be of excellent quality and can be delivered 
in Cairo at a much lower price than in England; the 
rate of wages is also much lower. The Egyptian work- 
men are clever and easily taught, and the supply of 
suitable labor is ample. 

In addition to the cost of freight and forwarding ex- 
penses on all goods coming into Egypt from Europe, 
there is a duty of about 8 per cent ad valorer" payable 
on all imported goods. These charges will be saved on 
the homemade production, as well as the original one 
per cent paid on the cotton when it was shipped from 
Egypt. This saving, coupled with the suitability of 
the climate and the abundance of good labor, furnishes 
evidence of the practicability of the undertaking. 

The site of the proposed factory is in the immediate 
vicinity of the Nile, whence water for all purposes will 
be obtained, and the river can also be used for the con 



Enameled Bricks. 

Some thirty yearsagothe Farnley Iron Company and 
one of its neighbors in business at, or near, Leeds, Eng- 
land, finding that the fire clay found in connection with 
the coal seams in that district was particularly suitable 
for allowing an enamel surface, began the manufacture 
of glazed brick. For some yearsafterthe trade was start- 
ed the brick made were very inferior, compared with 
those of the present day, the best brick of that day 
not being at all equal to what are sold as second quality 
now. Notwithstanding this, the brick found immediate 
sale with architects, especially in London, where they 
were used partly for sanitary reasons (the glazed surface 
being washable and non-absorbent)and partly for light 
afforded in narrow alleys and courts. As the quality 
of the brick improved with the experience of the makers, 
the demand still further increased, and they are now 
used in large ^ quantities in all English cities. It is 
estimated approximately that the total output capacity 
of the Leeds district is about 4,000,000 to 5,000,000 per 
week. Of these numbers not more than sixty per cent 
can be reckoned on as first quality and thirty per cent 
second quality ; the remainder, as thirds, are available 
only as building brick. These thirds are valuable 
[ where strength is required ; the superior clay and hard 
burning make them of high value, because of their 
I resistance to crushing loads. 

It is worthy of note here that in placing enameled 
brick where they are to be subjected to heavy loads, 
care must be used in setting, that the superincumbent 
force does not press on the outer edge of the brick, as 
the enamel will give way if more than its share of the 
load is imposed upon it. 

Probably about one-sixth of the product of the Leeds 
factories is shipped and used in Avtnerica, where they 
may be said to be the standard for good, serviceable 
enameled brick, and the excellent quality to which 
they have attained must h§«qualed by our American 
manufacturers before they can justly claim to have 
first quality glazed brick. 

It is a pleasure to be able to state that at this time 
there are, at least, two American manufacturers who 
have nearly attained to the excellence of the best 
English makers ; in fact, they do equal them in the 
durability of this product, their success in getting clays 
and glazes to fuse being fully up to the English ; and 
the only difference in the American and English brick 
is that our manufacturers have thus far failed in find- 
ing a clay with all the necessfjy qualities that will, 
after burning, have a surface as smooth as is the pro- 
duct of our English friends. The only American manu- 
facturers who have thus far succeeded in making a 
thoroughly good and merchantable glazed brick from 
the standpoint of the English standard are the Griffen 
Enameled Brick Company, of Oaks, Pa., and Sayer & 
Fisher Company, of New York. The experience of our 
American, as well as the English manufacturers, in 
getting the manufacture of glazed brick started on a 
successful basis has been fraught with many sad ex- 
periences, and with them, as with the makers of other 
kinds of brick, the working of clays and enamels has 
been " eye openers," and in all cases success has only 
been attained at a great cost in money and vexation 
of spirit. — Q. B. Engle, Jr., before the National Brick 
Manufacturers' Association. 

Prize Tor a Paper on Paint. 

The Verein zur Beforderung des Gewerbefleisses, of 
Berlin, is offering a silver medal and a prize of £150 for 
the best paper giving a chemical and physical analysis 
of the iron paints mostly employed. Very little defi- 
nite information is known regarding the application, 
duration, effect, etc., of these paints, and the papers 
above invited should contain (1) a description and 
classification of the paints mostly used, based on a 
chemical analysis. (2) A statement of the materials 
and mixtures which form the most suitable paints for 
application to all kinds of iron. All competitions are 
to be sent in by 15th November next. 

— — ■ *-< ♦■>*■ 



'fHE Singer Manufacturing Company was incorpora- 
ated in 1863, when 21,000 machines had been made, and 
' now the manufacture has risen to 12,000,000. 
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THE G1YPT0D0ST. 

We are indebted to Knowledge for the following and 
for our engraving, which is from a photograph taken in 
the museum of La Plata, During life the animal was 
covered with a sparse coating of bristles, which came 
through the holes in the plates of the carapace, and 
seem to have been as thick as a porcupine's quill, while 
they were probably several inches in length. The oval, 
depressed, rough disks at the end of the tail carried, 
during the existence of this glyptodont, huge horns, 
probably very like those of an African rhinoceros. 
Just behind the extremity of the tail is seen the cara- 
pace of another glyptodont with a crater-like aperture 
over the region of the pelvis ; while still further in the 
background are a long row of carapaces belonging to 
other genera of the group. 

In this stupendous monster, which measured upward 
of eleven feet eight inches in a straight line, the cara- 
pace is characterized by its peculiar humpbacked form, 
while its margins lack the prominent knobs character- 
izing those of the preceding group. On closer examina- 
tion it will be found that each of the component plates 
of the carapace, instead of being polygonal and marked 



a depressed flattened club, which would have formed 
a most efficient weapon for a giant. Along the sides 
of its extremity this club is marked by a number of 
oval depressed disks, showing a sculptured pattern of 
ridges and grooves radiating from the center, and some 
of them attaining a length of six or seven inches. Prom 
the structure of their sculpture it is quite evident that 
during life these disks must have formed the bases of 
huge horns projecting at right angles to the tail, which 
must thus have formed a veritable chevaux-de-frise. 
If, as is quite probable, these horns were as long as 
those of the common African rhinoceros, the tail of the 
dsedicurus must have presented a most extraordinary 
appearance as it dragged on the ground behind its 
owner (for it is impossible to believe that any muscles 
could have raised such a stupendous structure). The 
use of these horny appendages is, however, hard in- 
deed to divine, since the creature was amply protected 
by the underlying bone ; and it is therefore probable 
that they must come under the category of ornamental 
appendages. Be this as it may, with its bristle-clad body 
and horned tail, the club-tailed glyptodont may well 
lay claim to the right of being the most extraordinary- 



was foreseen by B. BecquereL The effect was produced 
by exposure* to direct sunlight only, not to cloud light, 
and that it was due to light and not to heat is proved 
by check experiments, in which no similar result was 
produced by steel and platinum plates heated for hours 
to the same temperature. The ultra-violet rays of the 
sun have no particular share in causing the phenome- 
non, which is interesting as showing that mere ex- 
posure to light in some way alters the condition of 
certain metals without showing any sign to the eye. 



British Soldiers must Not Take Patents. 

The British couimanderdn-chief, with the. approval 
of the secretary for war, has lately issued the following 
regulation with regard to patents for inventions : 

"All officers or subordinates holding staff appoint- 
ments or employed in any administrative, instruction- 
al, manufacturing or experimental department under 
the war office are to understand that one of the condi- 
tions subject to which they hold such appointment or 
employment is that they shall not take out a patent or 
seek for provisional protection for an invention with- 
out first obtaining the approval of the secretary of 




THE CLUB-TAILED GLYPTODOITT. (About one-fifteenth the size of nature.) 



by a rosette of lines, is rhomboidal and pierced by f ronv 
two to five large circular holes. Prom the analogy of 
the living hairy armadillo— known in Argentina by the 
name of peludo, or hairy animal — it is quite evident 
that during life the holes in the plates of the carapace 
of the extinct monster, which, by the way, may be 
known as the "club-tailed glyptodont," or technically 
as dwdicurus, must have formed the exits of large bris- 
tles, which were equal in diameter to a cock's quill, 
and were doubtless many inches in length. The whole 
body of the animal must, therefore, have resembled a 
gigantic porcupine. Still more extraordinary is the 
conformation of the huge tail, which had a length of 
about five feet. At its base this appendage was en- 
circled by about half a dozen double bony rings, near- 
ly as large at the base as the iron hoops in the middle 
of an ordinary beer barrel ; their component plates be- 
ing pierced by the aforesaid holes for bristles. The 
whole of the terminal half of the tail is formed by one 
continuous piece of hollow bone, which, if we exclude 
whales, is one of the most massive bony structures in 
the animal kingdom, and is almost as much as a man 
can lift. Starting at its base in the form of a nearly 
cylindrical tube, this sheath rapidly expands at the 
sides and becomes flattened on the upper and lower 
surfaces, until at the tip it finally assumes the form of 



looking creature that ever walked this earth during 
the whole duration of the tertiary period. 



Effect of Light. 

Some remarkable effects of light have been observed 
by Mr. P. Elfving, and are described by him in the 
journal of a Finnish philosophical society. It is stated 
that if platinum or burnished steel is exposed for some 
time to direct sunlight, the sun creates in them a con- 
dition which, though otherwise imperceptible, mani- 
fests itself by the fact that the body has a powerful 
attraction for the hyphce of a particular plant, Phy- 
comyces nitens* well known to every plant physiolo- 
gist. This power appears on the illuminated as well 
as on the opposte side of the body, and lasts for some 
hours. 

The phenomenon is somewhat mysterious; but 
is not altogether without analogy. It is a well known 
fact that a number of non-luminous bodies, after being 
exposed to illumination, emit light in a manner com- 
monly described as phosphorescence. Metals do not, 
belong to the phosphorescing bodies; but in the case 
in point a kind of phosphorescence seems to occur, 
which is not visible to our eyes, yet takes effect upon 
the plant structure. The phenomenon might be desig- 
nated dark phosphorescence, and the possibility of it 



state for war, by application through their respective 
commanding officers or beads of their departments. 
Each application must contain a general description 
of the invention for which protection is ' desired. Per- 
mission to patent will not be granted as a matter of 
course, but each application will be dealt with accord 
ing to the circumstances of the case. Should permis- 
sion be granted, it will be subject to the following con- 
ditions, from which there shall be no appeal by the 
patentee, either to the treasury under section 27 of the 
patents act, 1883, or otherwise, (a) That if it be at any 
time desired by the secretary of stat^, the patent shall 
be absolutely assigned to him upon such terms as, after 
full consideration of all the circumstances of the case, 
he may decide upon. (6) The invention may be used 
by or for Her Majesty's service, and that terms of pay- 
ment, if any, for such use, shall be decided by the sec 
retary of state, (c) In settling terms, either for assign- 
ment or use, regard will be had by the secretary of 
state to any facilities in originating, working out and 
perfecting the invention which the inventor may have 
enjoyed by reason of his official position ; and all pay- 
ments will be subject to the approval of the treasury." 
In the United States any person in government em- 
ploy, soldier or sailor, is free to take a patent for any 
invention he may make. 
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Curiosity of Plant Life. 
It has been long known, and considered very curious, 
that the two lobes of the leaves of the Dionsea — the 
Venus flytrap — will close over and capture an insect 
that alights on the leaf, and more recent study shows 
that the plant really eats the insect it captures. But 
little is yet known of the nature of the mechanism by 
which it is enabled to do such marvelous work. Dr. J. 
M. Macfarlane has recently discovered that leaf blades 




opened and let it out again. Dr. Macfarlane finds 
that when it catches an insect, it remains closed over it 
for twelve or fifteen hours — long enough to consume it. 
It takes eight or ten hours after an insect is caught 
before the acid — which in Drosera Mr. Darwin found 
analogous with pepsin, the leading destructive ele- 
ment in the gastric juice — flowed evenly over the 
whole surface of the leaf. The leaf surface is subject 
to stimuli equally with the hair. — The Independent. 



Fig. 3. 
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will not respond to a single touch. No matter how 
severe a single stimulus may be, the blades will not 
close. There must be a second stimulus before an at- 
tempt at closing is made. But even here the stimuli 
must have an interlude. If the two stimuli follow 
closely, no response follows. Dr. Macfarlane finds that 
there must be a period of nearly a minute, fifty or sixty 
seconds, between the two. There is, however, some 
variation under different temperatures. The effect of 
the first touch or stimulus will be retained for some 




Fig. 6. NUENBEEG EGG, HADE 
ABOUT 1560. 



"1g&^ 



NOTABLE AND CUEIOUS WATCHES. 
The display of watches in the Swiss section at the 
World's Columbian Exposition formed the most con- 
spicuous part of the exhibit of that country, and con- 
sisted largely of watches of high grade movements in 
cases set with precious stones or ornamented with 
enamel and other high class work. There was also an 
interesting exhibit showing the progress made in 
horology. The exhibit of Patek, Philippe & Com- 
pany, of Geneva, was especially rich 
in historic watches, of which the 
following formed part. 

Fig. 1 shows the first known 
watch. The outer case, which con- 
tains the movement, is represented 
as open, so that the dial can be 
seen. The peculiar key used to 
wind the watch is shown at the 
side. This watch was made in 1074 
by Hassan Emin. Nothing further 
is known of the watch, or who 
Hassan Emin was, or where he 
lived. That he was a most excel- 
lent watch-maker is shown by the 
remarkable quality of the work 
in the movement. The case is of 
bronze, worn and indented by age, 
and is cracked in places, one crack 
being shown in the illustration. 

It is evident the outside of the case was ori- 
ginally ornamented in elaborate Arabic designs, 
but this ornamentation is nearly all worn off, 
and ithe fire gilt which covered the case has 
disappeared, except in the depressions, where 
it is still bright. The figures on the dial are 
also in Arabic. There is one hand, and this is 
heavy, giving the watch much the appearance 
of an inexpensive compass. In the back of 
the case is a hole through which the key is 
passed to wind the watch, and the key, as seen 
in the illustration, is of the crank style so exten- 
sively used not many years ago in winding the 
old-fashioned weight clocks. The movement 
can be taken out of the case, and, when exam- 
ined under a glass, is found to be in a fine state 
of preservation. The wheels are engraved in 
Arabic designs and the whole movement is of 



about the year 1600. The outer case is made in open 
work design, so that the sounds from the striking de- 
vice may be emitted. The numerals on the dial are 
like those used at present. The dial is of silver, and, 
like all watches of early date, there is only one hand. 
The movement appears to have been practically the 
same as that used to-day; but the incompleteness of the 
mechanism makes it impossible to describe it fully. 

Coming down to a later period, we have a re- 
markable specimen of horo- 
logy in the watch shown in 
Fig. 3. The case is of quartz 
crystal, cut in the shape 
of a cross in a most perfect 
manner, the corners being 
beveled with the exactness 
of machine work. The two 
sections of the case are held 
together by a gold clasp, and 




brass, protected by a very fine quality of fire 
four minutes. The second excitation, if made after gilding. No gold was used in the watch proper, and 
that, stands as an original motion, as a parliamenta- there is no silver further than the plate on the back 
rian might say. Those who are fond of speculating of the movement, which is elaborately engraved with 
on the " motives " of plants will see in this a wonder- 1 Arabic designs. . The movement has a fusee and string, 
ful provision of nature, more wonderful possibly than without any other timing device than a pin fastened 
anything that has yet been brought out in connection ■ to the bridge, and on which the balance bars beat, 
with plant life. Knowing now, as we do, that the leaf The face is elaborately engraved and the movement 



closes on the insect forthe purpose of eating it, there 
should -be some way of discovering ■ whether that 
which alights on the leaPs surface is eatable or not. It 
has no eyes to see with, so it cannot tell whether it is 
a piece of wood, stone, or other inorganic material 
that is tempting it, as a living creature could. Such 
material falls, and remains 
still on the leaf. But an 
insect struggles, and by 
this struggle the plant re- 
ceives intelligence that it 
is a living thing. Here 
also may be seen the ad- 
vantage of a brief inter- 
lude between the stimuli ; 
a piece of gravel might re- 
bound — might make two 
stimuli close after one an- 
other. An insect would 
wait a short time to collect 
its senses, and formulate 
some plan of escape. It is 
very clear that this ability 
to discern between the ani- 
mate and inanimate saves 
the plant from a great 
amount of useless labor. 
The discovery of Dr. Mac- 
farlane is probably the 
most wonderful of all won- 
derful things that have 
been discovered in the 
behavior of plants. Mr. 
William Caaby had al- 
ready discovered that if a 
leaf had been "fooled" 
into closing over a piece or 
inorganic matter, it soon 



is complete, so that the watch runs when wound up. 

Fig. 2 illustrates oneof the first striking watches ever 
made. This specimen bears the name of Quare, of 
London. It is a curious and rather rough piece of 
mechanism, which is now incomplete. " There is no date 
on the watch, but it is supposed to have been made 




Fig. 6.-WATCH HADE ENTIRELY OF WOOD AND IVOEY. 



Fig. 1.-WATCH MADE BY HASSAN EMIN, IN 1074. 

near the hinge the inside is hollowed out of the crystal to admit 
of placing the movement. The case opens and turns 
on a hinge at the top and the movement is reached 
by lifting it out of the cavity in which it fitB; The 
movement is made in the irregular shape of a cross 
and is of the fusee and chain design, without hair- 
spring or other timing device. All the gold work is 
elaborately engraved. The shape of the watch shows 
the ecclesiastical tone of the age in which it was made 
and the motive of the engraving is in keeping with 
this same spirit. The watch is in excellent running 
order. It has much historic interest, as it was mads 
by Jean Rousseau, greatgrandfather of the famous 
philosopher, it was made somewhere about 1875, and 
is especially mentioned in the inventory of the pro- 
perty of its maker. This watch has- been on exhibi- 
tion in Geneva for a great many years, and the face of 
the crystal has been somewhat scratched by constant 
dusting, but the back remains finely polished. 

Napoleon's watch, shown in Fig. 4, is scarcely a cen- 
tury old ; it is in a fine state of preservation. It was 
made in Paris, and has the modern bridge verge escape- 
ment and is in excellent running order. The engine turn- 
ing on the back of the case is quite sharp, and is pecu- 
liar in that it starts on an eccentric from near the 
bottom, instead of from the center. The movement 
is in the shape of a Grecian urn, and the dial is on 
the face of the urn. The watch is owned in this 
country. An interesting bit of history attached to 
this watch is that when Napoleon was campaigning in 
Holland, and was out driving, the horses became 
frightened and were about to dash into a river, when 
a man sprang at their heads and stopped them. 
Napoleon offered the man money, and, when this was 

declined, political position. 
The man also declined 
this. Taking this watch 
from his pocket. Napoleon 
gave it to him, telling him 
to keep it to remember the 
circumstance by. 

Fig. 5 shows what can be 
accomplished by a com- 
bination of ingenuity, 
skill, and persistency. Jt 
is a watch made almost 
wholly of wood, by a 
watchmaker who was con- 
victed of some crime and 
sent to Siberia by the 
Russian government. The 
convict made this .watch 
to while away his time, 
and was pardoned because 
of his work. The only tool 
that he had to work with 
was a penknife. Irregular- 
ity in the work can only 
be discerned by examin- 
ing it with a glass. Never- 
theless, it is remarkably 
accurate, and the watch 
runs and keeps fair time. 
The wood used was box- 
wood. The numerals on 
the face are small pieces of 
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ivory, inlaid. The dial wheels are of ivory, and 
are Bet on the face of the dial. The hour, minute, and 
second hands are of tortoise shell. The second dial is 
receBBed on the lower part of the main dial. The 
wheels and plates of the movement are of wood, while 
the pinions, balance, cylinder and escapement wheel 
are of ivory. The ratchet spring is of wood. The 
plates are held together by wooden pins and the 
balance bridge by ivory screws. The key with which 
the watch ib wound ib made of wood with an ivory tip, 
and is made like a modern ratchet key. The winding 
"Bquare " is of oblong shape. 

This ingenious watchmaker alBp constructed the box 
in which the watch is contained. All the joints are 
perfect, so that the box ib practically dust proof. Lit- 
tle is known of this convict further than that his name 
was Tagansog. 

A large watch having a striking mechanism, and 
known as the Nurnberg Egg, is shown in Fig. 6. It 
has no hairspring. Pins are provided as a timing de- 
vice to accelerate or make the balance run Blower. 
There ib a fusee with a string. It dates about 1550, 
but there is no name or inscription giving its date or 
origin. 



ing at the Edison claim, that it covers only two elec- 
trodes which contain one or more contacts of inferior 
conducting material, upon which the pressure is va- 
ried by the motion of a diaphragm. Now there is a 
clean cut class of carbon transmitters that would not 
seem to fall within the scope of this language, namely, 
a modification of Hunning's, wherein carbon granules 
may be placed looBely in a receptacle which is vibrated 
by the action of the diaphragm, and the resistance of 
which varies during the motion of the diaphragm 
merely by the shaking up of the particles. A trans- 
mitterof thiB type haB been recently patented by an 
enterprising inventor outside of the Bell fold. 

The Berliner patent contains the following claims : 



Tbe Carbon Telephone Patents. 

There have been many inquiries aB to the patent 
situation in the telephone art. There is a general ap- 
prehension that the American Bell Telephone Com- 
pany has the art bottled up in some mysterious way, 
but why or how the general public doeB not seem to 
understand. 

The Berliner and Edison patents have been pub- 
lished in full in thiB journal in theissueB for November 
28, 1891, and May 14, 1892. Ab stated in a brief resume 
of the situation in the Electrical Review for March 21, 
1894, magneto telephony ib open to the public, and, 
$or short line work, thiB will undoubtedly be found to 
answer sufficiently well. For local Bervice, aB between 
the several rooms of a building where outside noises do 
not interfere to any considerable degree, simple mag- 
neto instruments connected to a wire strung through 
the Beveral rooms, provided with a simple push button 
and bell, will be found to give good Bervice. Ab such 
instruments of the standard Bell make can be bought 
for a low figure, thoBe who would be satisfied with thiB 
Btyle of Bervice can easily install their own equipments; 
but in cases where there are interfering noises mag- 
neto instruments of ordinary construction, when act- 
ing as transmitters, cannot be expected to yield satis- 
factory Bervice, and this ib where the variable pressure 
patents of Edison and Berlinger cut an important 
figure. For the benefit of Buch of our readerB aB may 
not know the scope of the claims in these patents we 
will refer to them briefly. 

Patent No. 474,231, granted to Thomas A. Edison, 
May 3, 1892, contains the following claim : 

"In a telegraphic apparatus operated by Bound, the 
combination with the diaphragm of one or more con- 
tact points of plumbago or Bimilar inferior conductor 
in the electric circuit, whereby the rise and fall of elec- 
tric tension iB proportionate to the pressure exerted 
upon the said point or points by the diaphragm, sub- 
stantially as Bet forth." 

The invention contained in thiB patent was patented 
in a number of foreign countries — England, Canada, 
France, Belgium, Austria-Hungary, Italy, Germany, 
Spain, and Russia. Under Revised Statute 4887, 
"every patent granted for an invention which has 
been previously patented in a foreign country is lim- 
ited to expire at the same time with the foreign pat- 
ent, or if there be more than one at the same time, 
with the one having the Bhorter term." 

The term of the British patent is 14 years. The Brit- 
ish patent, therefore, expired July 30, 1891. It 
will be maintained, however, in the interest 
of- the Edison patent and of the Berliner 
patent, hereinafter more fully noted, that the 
ordinary construction of the above quoted 
statute is not a proper construction, and that 
the wordB " previously patented " in the statute 
mean not previously to the date of the United 
StateB patent, but previously to the date of the 
United States application, and the application 
was filed in the United StateB Patent Office July 
20, 1877. This matter aB to the meaning is pend- 
ing in the Supreme Court of the United States, 
and is expected to be heard in the fall. It has 
been said that the American Bell Telephone 
Company and the General Electric Company, 
both of which have great interests at stake in 
the decision, are, in reality, defending the case, 
the decision will be cannot, of course, be prophesied. 
The almost universal construction heretofore put upon 
thelanguageof the statute iB that the term " previously 
patented" means that the date of the foreign patent is 
prior to the date of the United StateB patent. Under 
this construction the Edison patents would be void, hav- 
ing in reality expired before they were granted. Those 
who are contemplating using carbon telephones, how- 
ever, should bear in mind that the question iB not de- 
finitely settled, and will not be until the Supreme Court 
renders its decision. It will be noted, however, in look- 




Fig. 4-NAPOLEON'S WATCH. 

" 1. The method of producing in a circuit electrical 
undulations Bimilar in form to sound waves, by caus- 
ing the Bound waveB to vary the pressure between 
electrodes in constant contact, so aB to strengthen and 
weaken the contact and thereby increase and dimin- 
ish the resistance of the circuit, substantially as de- 
scribed. 

"2. An electric speaking telephone transmitter 
operated by sound waveB and consisting of a plate 
sensitive to Baid Bound waveB, electrodeB in constant 
contact with each other and forming part of a circuit 
which includes a battery or other Bource of electric 
energy and adapted to increase and decrease the re- 
sistance of the electric circuit by the variation in pres? 
Bure between them, caused by the vibrational move- 
ment of said sensitive plate. 

" 3. The combination with the diaphragm and vi- 
bratory electrode of a rigidly held opposing electrode 
in constant contact with the vibratory electrode, sub- 
stantially as described. 

"4. In a telephonic transmitter, a vibrational plate 
made concave for condensing the sound, substantially 
as Bet forth. 

" 5. In a telephonic transmitter, a vibrational plate 
provided with one or more apertures, as 
and for the purposes Bet forth. 

"6. A speaking telephone transmitter, 
comprising a diaphragm or disk sensitive 
to sound waves, combined with a rigidly 
held but adjustable electrode in contact 
with the same, whereby the electric cur- 
rent iB transformed into a BerieB of undu- 
lations corresponding with the vibrations 
of Baid diaphragm." 

The apparatus described in this patent 
doeB not contain carbon or any form of 




Fig. a.-OFEN WORE STRIKING WATCH, HADE ABOUT 1600 BT QUARE. 
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carbon; it is simply a metallic contact between a 
diaphragm and a metal button, and its action as a 
transmitter iB precisely what happened in the trans- 
mitter of Philip ReiB when the adjusting Bcrew 
of his notable instrument was in contact with the 
diaphragm. Those who are familiar with ReiB' 
efforts remember that he waB long anterior to 
Alexander Graham Bell in point of time, but that 
his effortB were held to be no bar against Bell's patent, 
for the reason that he only got occasional wordB trans- 
mitted when hiB apparatus happened to be in the pro- 
per condition of adjustment, and as he did not under- 



stand how to make tbe adjustment sothat it could be 
of use forspeech transmission, bis apparatus was of no 
value as an anticipation. Berliner's patent was filed in 
the United States Patent Office June 4, 1877, and, so 
far as its functions are concerned, may be regarded as 
Reis' transmitter with the button screwed to the pro- 
per point of adjustment. This explanation gives point 
to the terms in Berliner's claims, " electrodes in con- 
stant contact." It will be noted that Berliner's 
method claim is limited to a variation of pressure be- 
tween electrodes in constant contact. It is, therefore, 
an interesting query whether this alleged dragnet 
claim would cover a type of the Hunning's instrument, 
above referred to. But a very interesting question 
arises in the Berliner patent by reason of a de- 
cision of the" Supreme Court of the United States 
in Miller et al. 0s. Eagle Manufacturing Company, de- 
cided January 8 of this year, and which was referred 
to in the recent article in the Electrical Review above 
noted, which contains the following syllabus : 

" The result of the authorities on thiB point of law is 
that no later patent can be issued for an invention 
actually covered by an earlier patent, especially to tbe 
same patentee, although the terms of the claims in the 
two patents may differ and the later patent may contain 
the broader claims, unless it distinctly appears that the 
invention covered by the later patent waB a separate 
invention, distinctly different and independent from 
that covered by the firBt patent. It must contain 
something more than a mere distinction of the breadth 
or scope of the claimB." 

Now, inasmuch aB Berliner patented a telephone 
November 2, 1880, No. 233,969, showing and describing 
exactly the same apparatus as is shown and described 
in the above quoted patent, but in which a claim both 
for the apparatus aB a receiver and for the system of 
transmission were claimed, it would seem that the 
laterpatentwouldbe void. 

There is another interesting patent which those en- 
tering this field should consider, and that is a patent 
of Berliner bearing upon the use of an induction coil 
for raising the tension of line current. The original 
patent is dated January 15, 1888, No. 199,141, and con- 
tains five claims limiting the invention to a receiver 
located in a circuit containing a galvanic battery 
which ib acted upon inductively by the line. This pat- 
ent waB reissued December 14, 1880, and the following 
broad claim was introduced : 

"A telephone transmitter which operates to vary 
the resistance of the circuit in which it is placed 
without interrupting it, in combination with a local 
battery, a short primary circuit of an inductorium 
which includes both, and a secondary circuit of said 
inductorium proceeding toward the distant Btation." 

Inasmuch as this patent will not expire until next 
January, it stands glowering upon the unhappy in- 
fringer. Whether, in view of the fact that the reissue 
was not filed until almost two yearB had expired, dur- 
ing which the telephone art had made great progress, 
this reissue claim would be sustained is open to ques- 
tion. The law in regard to reissues haB grown very 
strict in late years, and where they have been taken for 
the purpose of expanding the claims after the 
progress of the art had pointed out the value 
of the expanded claims, they have been held 
void. 

It will thus be Been that, bo far as the use of 
the transmitter iB concerned, the chances are 
Btrongly with the public and with the infring- 
er, though he may be put to the very BeriouB 
inconvenience of a protracted legal controversy 
with the American Bell Telephone Company. 

ThoBe who contemplate the use of a number 
of lines radiating to a central point, where 
operators can be employed to Bhift the con- 
nections bo aB to connect together different 
subscribers, will have another BeriouB problem 
to confront. There are a great number of 
switchboard patents covering the various de- 
tails of a central station which must of neces- 
sity be carefully avoided. TheBe inventions 
are exceedingly complicated, by reason of the 
number of connections to be made, and cannot 
be considered here. One who expectB to ac- 
complish what iB now done in the telephone 
central station without colliding with some of 
these patents will assume a burdensome task. 
There are some things, however, that may be 
taken for granted, and that ib there were 
switchboards for connecting any of the various 
lines entering a common office in use long 
before the days of telephony. The types of switch- 
boards used in telegraphic service could probably 
be improved so aB to yield fairly good results, which 
would perhapB enable a Bmall central station to be con- 
ducted; but in this respect we can only caution the 
inventor to bear in mind that he will have a large 
number of patents to consider before he can feel at all 
satisfied that he is not treading upon the toes of some 
one who was earlier in the field.— Electrical Review. 



Scientists are of the opinion that some icebergs 
last for two hundred years. 
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Remarkable Applications of Electricity. 

Although modern scientific investigators have de- 
voted much attention to electricity, we are probably as 
far as ever from knowing what this mysterious power 
really is. All that has been obtained is a fairly com- 
plete knowledge of its ways of working, and with this 
knowledge has come a rapid extension of its industrial 
applications, since it has been found to be a natural 
force which is pre-eminently adaptable and easily con- 
trolled. Great improvements may confidently be 
looked for in the near future, especially in the cheap- 
ness of its production, and there is the possibility of 
discoveries which may appear to us as wonderful as the 
telegraph and telephone when these were first intro- 
duced. Even now, when electrical engineering may be 
said to be but in its infancy, electricity is being used in 
a great variety of minor ways, besides its more promi- 
nent uses in telegraphy, telephony, and public and 
private lighting. As a motor power it is rapidly taking 
the place of steam for putting in motion machinery of 
all kinds, though as yet steam power has to be used, 
in the first instance, for its production. 

It would be impossible, within moderate bounds, to 
enumerate all the different purposes for which elec- 
tricity is actually being used, or for which it has ex- 
perimentally been found suitable, though not yet put 
into actual use, and only some of its more interesting 
applications are here referred to. 

The use of electricity for household purposes has 
hardly got beyond the experimental stage, save in the 
department of lighting; but enough has been done to 
show what a transformation may be worked by its aid 
when it will be possible to have houses heated by it. 
Then the mere turning of a switch will suffice; and the 
current, passing through a suitable heater, which may 
be as ornamental as means and taste permit, or, if de- 
sired, entirely concealed, will do the rest, superseding 
fires, with all their attendant trouble, smoke, and dust. 
With regard to cooking, there are numerous appliances 
already devised, and only waiting for the cheapening 
of the current to be widely taken advantage of. Each 
cooking utensil, being constructed with the heating 
coil as part of it, is its own stove; and the whole array 
of pots and pans need only to have the connection 
made, and the cooking can go on under the most perfect 
control. Some of the possible arrangements even ap- 
pear to put a premium on laziness, for, with the food 



substitute for the sun bath. A closet of sufficient' sifce" 
to accommodate a person, constructed of' polished 
nickel to give a good reflecting surface, is fitted up 
iwith a number of sixteen candle incandescent lamps, 
so arranged as to take up the least possible room and 
afford the largest possible radiating surface, while the 
temperature can be regulated by passing the current 
through a resistance coil. As the temperature in the 
inclosure can be raised in ten minutes to a hundred and 
fifty degrees Fahrenheit, the result is equivalent to a 
combined light and vapor bath. The skin is browned 
as if by sunburning, and the effect is claimed to bemost 
salutary. 

Another recent development is the use of electricity 
as a local anaesthetic. Painless operations have been 
conducted under its influence, and similar applications 
with suitable apparatus have induced cessation of pain 
in acute tic douloureux. Remarkable cures have also 
been obtained in such painful maladies as lumbago 
and rheumatism by simply pressing a small, specially 
shaped incandescent lamp on the skin over the seat of 
the pain. 

It has been found that sufferers from "shaking 
paralysis " are much better after a rough railway jour- 
ney; and the late Dr. Charcot, of the Salpetriere, Paris, 
the famous specialist in nervous diseases, applied this 
principle in the construction of a bed to which a rapid 
vibratory movement is given by means of electricity; 
and this shaking, which to a person in good health 
would be intolerable, proves quite enjoyable to the 
paralytic subject, who appears to be refreshed by it. 
Another French physician has devised a vibrating hel- 
met for the cure of nervous headache. It is constructed 
of strips of steel, put in vibration by a small electro- 
motor, which makes six hundred turns a minute. The 
sensation, which is not unpleasant, produces drowsi- 
ness; the patient falls asleep under its influence, and 
awakes free from pain. Ari American inventor has 
brought out a rocking chair actuated by electricity, 
and the sitter can at the same time receive gentle cur- 
rents by grasping metal handles or by resting the bare 
feet on metal pedals. 

Remarkable results have been obtained from experi- 
ments regarding the influence of electricity on the 
growth of plants. Professor Spechneff, at Kiev, by an 
arrangement of poles connected by wires, condensed 
atmospheric electricity over the inclosed area; and the 



put in the cooking utensils at night, and the necessary ! ordinary grain crops grown within theinclosure showed 



connections made, the turning of a switch in the morn- 
ing in the bedroom starts the cooking of the break- 
fast. 

A New York lady is said to have so contrived matters 
that she can, before getting out of bed, start a fire in 
the kitchen by turning on the current; and when she 
comes downstairs finds the kettle boiling and the place 
comfortably warmed. 

The heating powers of the electric current are also 
turned to account for raising to the desired tempera- 
ture hand stamps, curling irons, branding irons, and 
the like; while in large laundries electrically heated 
irons have been found very economical, as they main- 
tain for hours at a time the exact amount of heat suit- 
able for the work, thus saving the ironers much time 
and trouble. 

The electric light lends itself admirably to household 
decoration. Among other curious displays is a table 
decoration in which jelly is illuminated by a light, 
shining through the mass from the center; and when 
the dish, at first hidden by a silver cover and a mass of 
flowers, is suddenly uncovered, the effect is very strik- 
ing. Edison is said on one occasion to havehad on the 
table an aquarium in which were gold fish, each of 
which had in some way been made to swallow a tiny 
electric lamp connected with a dynamo by a hair-like 
wire passing out of its mouth. When the current was 
turned on, the fish presented a strange appearance, 
their delicate bodies showing all the minute details of 
their anatomy. The use of very small secondary bat- 
teries provides means for startling effects in personal 
decoration, by lighting up jewels and flowers, as has 
been largely done on the stage; and even walking-sticks 
have been furnished with small incandescent lamps. 

Medical science has called electricity to its assistance 
in many ways. Various surgical instruments are heated 
by it; and the use of very small incandescent lamps, 
which give out practically no heat, permits more exr 
tended examination of internal parts than is possible 
in any other way. The use of the microphone has re- 
vealed sounds in the heart, lungs, and other organs 
which have hitherto escaped the most sensitive ear 
using the ordinary instruments. In Russia a lady was 
saved from premature burial by means of a micro- 
phone placed over her heart, which enabled a medical 
man io detect a faint beat, which had escaped the or- 
dinary tests. 

Though recent experiments have demonstrated the 
absurdity of much that passes for medical use of mag- 
netism, electricity has been employed as a curative 
agent in various ways. One of the most curious is the 
electric light bath. The virtues of sunlight are well 
known, and there is supposed to be sufficient similarity 
between the light of the sun and the electric light to 
make the electric light bath serve as a readily available 



an increase of from twenty -eight to fifty-six percent in 
the weight of the yield of grain, and from sixteen to six- 
ty per cent in the weight of the straw. Potatoes showed 
an increase of only eleven per cent, but they were from 
a parasite which devoured the unelectrified crop. By 
exposing plants at night to the electric light, thus sup- 
plementing sunlight, assimilation and growth became 
continuous, with consequent great increase in the pro- 
duce; but it has to be noted that, as in plants under 
normal conditions, assimilation and growth alternate 
at different periods of the day, the great development 
of tissues under the double influence cannot be en- 
tirely beneficial. Professor Spechneff also tried the 
effect of electrifying seeds before planting, and found 
that When they were subjected to the current for only 
two minutes the rapidity of their growth was nearly 
doubled. Electrifying the earth in which vegetables 
were grown had also a prodigious effect, the harvest of 
roots oeing four times superior to the ordinary, and 
that of the leaves, etc., two or three times. 

In France the De Meritens system of treating wines 
by passing currents of electricity through them has 
been officially tested and reported on favorably. This 
treatment is found to mellow and preserve healthy 
wines, and to arrest deterioration in those beginning 
to give way. Alcohol has also been experimented with, 
showing a considerable hastening of the maturing pro- 
cesses, the objectionable fusel oils, which render new 
spirits almost undrinkable, being rapidly converted 
into complete alcohols. Another industrial purpose to 
which electricity has been applied of late is tanning, 
in which it much shortens the time required in the 
ordinary way. Some measure of success has also at- 
tended experiments in purifying sewage by its use. 

The well known attraction which light has for fish 
has induced ingenious fishermen to utilize the electric 
light as a bait, and it is said that this never fails to 
bring together large shoals of fish, which swim round 
the illuminated globe, and are easily caught. 

The ingenious Yankee is never behindhand in odd 
adaptations, and a patent has been taken out in the 
States for a mechanical pickpocket and coat thief de- 
tector — an electrical apparatus which automatically 
rings an alarm bell when the bearer's personal property 
is tampered with. Another inventive genius so com- 
bined electricity and photography as to secure a flash- 
light photograph of thieves at work in his office. When 
they opened a glass case they completed an electric 
circuit which exposed the camera, and simultaneously 
kindled the flash-light, to the greatalarm of the depre- 
dators. 

There was recently exhibited to the Royal Society an 
automatic harbor watchman, named the " hydro- 
phore," which is so constructed that when a torpedo 
boat approaches within half a mile, or a man-of-war 



within a mile, the vibrations of the screw propeller are 
detected and transmitted to the signaling station. 

Electricity has further been used in the industrial 
processes of engraving, bleaching, dyeing, the reduc- 
tion of ores, and the purification of metals. Mainly by 
its aid, aluminum can now be produced at a price which 
is no longer prohibitive. Prior to 1855 it sold at three 
hundred and sixty shillings per pound; by 1862, it had 
fallen to twenty shillings per pound, while now it costs 
only a shilling or two. The cheapest chemical methods 
of producing it cannot compare with the electrical. 
By the use of electricity for welding what is in effect a 
new power has been putinto the hands of mechanicians 
and constructors. It was formerly considered that 
only iron, steel, and platinum could be firmly welded, 
while now nearly every known metal and alloy has 
been successfully welded by the help of electricity. 

An electric ventilator has been devised for supplying 
buildings with fresh air, cold or warm, as may be de- 
sired. An electric motor sets the ventilator revolving, 
and the revolution sucks cool air in. When warm air 
is desired, a current of electricity is sent intoa network 
of fine wire, through which, the air must .pass, heating 
the wires, and these impart their heat to the air. 

For the detection of underground ores an "electrical 
findei " has been devised. The mechanism of this in- . 
strument includes a telephone, which is silent in the 
absence of metal or magnetic ore; but if such be pre- 
sent, induced currents arise, which produce sounds in 
the telephone which are recognizable by experts. 

What should prove a most useful industrial develop- 
ment is the application of electricity to the cleansing 
and preservation of boilers. The method employed is 
the sending of currents periodically through the shell 
of the boiler. By this means the scale formed on the 
shell and tubes is disintegrated and easily removed. — 
Chambers's Journal. 



Coloring Gelatino-bromlde Prints. 

The Archiv gives the following plan for getting dif- 
ferent colors on bromide prints. The prints are feebly 
developed with eikonogen, fixed, washed, and then 
immersed in a solution of : 

Nitrate of lead , 4 parts. 

Bed proseiate.., 6 " 

Water 100 " 

This bleaches the image, which may then be colored 
thus : 

Brown. 

Schlippe's Bait 10 parts. 

Ammonia , 5 " 

Water ISO " 

Yellow, 

Neutral chroma te of potash 4 parts. 

Water 100 " 

Green. 
Immerse the yellow prints in : 

Iron perchloride 1 part. 

Water •. lOparte. 

Red. 
Immerse the yellow prints in : 

Chloride of copper 1 part. 

Water 10 parts. 

Nickel Qreen. 

Chloride of nickel 1 part. 

Water lOparte. 

Orange. 

Mercury bichloride 3 parts. 

Pot&esiumiodide 4-5 " 

Water 100 



Aluminum Boats and Sleds. 

Mr. Wellman's American polar expedition, which is 
now about to leave Norway for the Arctic seas, makes, 
according to Industries, a new departure in Arctic 
voyages. Both the boats and sleighs with which the 
party is equipped are constructed of aluminum, and 
thereby considerably reduces the weight which the ex- 
ploring parties will have to carry. Theboatsare three 
in number, and are built on the lines of the surf-boats 
of the United States Life Saving Service. They are 
of about the same capacity as -those used by Sir E 
Parry in the 1827 expedition, but, instead of weighing 
1, 700 pounds, only weigh some 350 to 400 pounds apiece. 
The aluminum used has a tensile strength of 54,000 
pounds per square inch, and the sides of the boats are 
so hard that it isjf mpossible to puncture them with re- 
peated blows of the hammer. The sleighs are also 
made of aluminum, and consist of sheets of well-tem- 
pered metal, weighing about 26 pounds each, with a 
carrying capacity of 1,000 pounds. Each sleigh, in ad- 
dition, is fitted with a watertight case of the same 
metal, weighing an additional 40 pounds, which has a 
sufficient displacement to carry the sleigh and its en- 
tire load, so that they can run through slush, or be 
used as boats in open water without damage to the 
stores. 

Another novelty is the use of saccharine in the place 
of sugar as a sweetening substance. Although a few 
ounces of saccharine may be the equivalent of two and 
a half barrels of sugar, so far as sweetening power is 
concerned,, it is certainly not its equivalent as a food 
stuff. 
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BKCENTLY PATENTED INVENTIONS. 
Enginaerliig. 

Steam Gbnbbat ob.— Alexis F. Gillet, 

fceamey ( Neb. This generator comprises a fire box on 
which is Bujipdrted a Shell In wlJich is arranged a Coll of 
pipe connected with a water supply, a steam generating 
block being connected with the discharge end of the coil 
and having a continuous water channel at the end of 
which is a steam chamber, there being a check valve in 
the dischargee nd of the coil of pipe, and a second check 
valve in its inlet, with a water pressure regulating valve 
in front of the latter. The arrangement is such that 
steam is generated in just the proportion that water is 
forced or supplied to the block, the volume and pressure 
of steam being governed by regulating the water supply, 
. and the Construction being very safe, simple, and eco- 
nomical; 

BrIDGtB Sate.— Benjamin Moore, Chi- 
cago, HI; fills Inventor hag desigded a simple mechan- 
ism for use in connection with any swing Bridge, to 
automatically close the approaches when the bridge is 
swung out of alignment, and automatically open the 
gates when the bridge is brought into normal position. 
The Improvement operates without regard to the direc- 
tion in which the bridge is turned, and the construction is 
simple, inexpensive, and not likely to get out of order. 
Thi) gates are operated by the depressing of cranks de- 
pressed by the" aeHAn of the bridge! a erank shaft being 
joumaled, and the crank carrying a roller extending int8 
the pa th of an inclined block secured to t he under side of 
the bridge. 

Gas Holdeb and Pubifier.— Donald 

McDonald, Louisville, Ey. The water seal tank or reser- 
voir of this Improvement has within It a supporting 
framework Carrying at its uppef side a Stationary flotr 
above the water level, add a vertically adjustable and 
balanced receiver is made in two sections detachably con- 
nected! the upper section being above the floor at all 
times and hating girls' doors, while purifying boxes or 
trays are arranged upon the floor arid adapted to be 
reached by wheelbarrows wheeled across the floor. The 
improvement is especially designed for fuel gas works, 
providing a very large generating capacity, and a purify- 
ing device which will treat a large volume of gas as fast 
as made. 



Railway Appliances. 

Car FenSer.— Willianl V. McManils, 

Baltimore, Md. This improvement comprises a guide 
frame and a receiving frame having a sliding connection 
at its lower front edge with the gnide frame, the sliding 
connection including an inclined bearing whereby the 
front edge of the receiving frame is depressed as it is 
pushed rearwardly. The operation of the fender is en- 
tirely automatic, requiring no attention on the part of the 
motor-man of grip-man, the fender, as it is pushed rear- 
Ward by contact with ab obstruction, being depressed Or 
Moved down close to the track and adapted to efficiently 
eurihlon the fall of a person upon it 

titEdfatc RAIlWAy §tb¥b"M:— Charles 

D. Tfedale, Boston, Mass. This Improvement provide! 
for taking the current from the- railway track rails or 
from conducting rails carried along with and parallel 
to the track. The truck motor has two paper car wheels 
and two iron or steel wheels, the paper wheels being on 
opposite ends of different axles and the metallic wheels 
arranged diagonally opposite each other, so that electrical 
Contact 18 made with ofl§ of the railway fails through eue 
of the metallic wheels, and with the other fail by the 
other metallic wheel. The device is designed to furnish 
the current to the motor and return it to the power sta- 
tion without the necessity of charging a great length of 
track Of eoadttetkig fail. 



Agricultural. 

Band utter and Feeder for 

TbhasbDT 8 M Ai-niNHs. — George D. Lamm and William 
Sicard, Ackley, Iowa. This Improvement Is adapted for 
connection with the ordinary Quashing machine frames, 
the cutting and feeding mechanism having a conveyer 
frame formed in sections adapted to be folded up and un- 
der the front end of the thrasher frame proper in com- 
pact form, to facilitate carriage from place to place. The 
cutting blades are also arranged so as to have one Of 
more of them passing through the sheaves at all times 
during the operation of the machine, there being also 
suitable shields or protectors for the blades, to prevent 
injury thereto and the grain from being carried over the 
cutter shaft 

Cotton Seed Cleaner and SEP ABA- 
tok, -James W. Smith, Borne, Ga. The seed-receiving 
chamber of this machine has as its month the discharge 
end of the hopper, into which is projected a blastway 
connected with a blower, the blastway having its upper 
wall formed of a member hinged at its upper end to the 
hopper, while adjusting devices are connected to the free 
end of the hinged member , whereby Its lower end can be 
setto adjust the lower opening of such blastway. The 
machine effectively clea aj the seed and separates there- 
from gravel, iron ore, nails, etc., the force of the blast 
being readily regulated. 

Feed Mill.— John O. Smith, Nash- 
ville, Tend; This is an improvement in mills for grind- 
ing corn, corn cobs, oil Cake, and similar bard and tough 
food products, the mill being very strong fifld Inexpen- 
sive, and so made that it can be operated with compara- 
tively little power. The revoluble knives are so ar- 
ranged that they may be reversed or renewed when ne- 
cessary. 

flATTLE HAKB.— Richard Keeling, Wal- 

halla, North Dakota. The construction of this rake is 
such as to afford a much larger surface for the exit of 
grain upon the lower stretch of the rake than at the up- 
per surface or top stretch, thus permitting the materia] 
falling upon the rake to quickly leave it and preventing 
the straw from winding around the rollers or drums car- 
rying the rake. 



Mechanical. 

Nut Lock. — Joseph Burrows, Globe, 

Arizona Ter. This is an Improvement o n a former pa- 
tented invention of the same inventor, In which the nut 
of the bolt had recesses in its face adapted to receive 
keys of wedges of novel eonstrnetion. The Invention 
provide! improved fOMS of feceese§ arid keys. Slid better 
promotes facility of operation in locking and unlocking 
the nut 

Finishing Joint in Wooden Walls 

Or Cbiwhqs.- George Knower, Greenwood, Wis. This is 
a cheapi simple arid flexible batten, which may be made 
Of paper and Idavenleatiy appiledif aiding up tightly when 
the joints afg he« and tight, and expanding with the 
Shrinkage of the adjacent wood, keeping the joint 
tightly closed and absolutely air tight without regard to 
the shrinkage. 

On, Cloth Printing Machine.— Wil- 
liam H. SChoenberg, Philadelphia, Fa. This is a ma- 
chine for printing from long webs or strips, no hand 
work being necessary to effect the printing, the printing 
block being moved regularly up and down, and the color 
automatically applied as the web of material la continu- 
ously fed forward. The color boxes and printing blocks 
are arranged one after the other In series, their number 
corresponding with the number of colors usually printed, 
a box and its block being adapted to nse one color 

only. 

* 

Measuring Instrument. — Leonard 

M. Hodge, San Jose, Cal. This instrument is more es- 
pecially designed for the use of carpenters and other me- 
chanics, to readily obtain bevels for rafters and for simi- 
lar purposes. B consists of a right angle triangle provided 
with two pivoted arms Indicating on opposite sides of a 
graduated segment forming an integral part of the tri- 
angle. 

WoRKika Barbel Pbotectob in 

Wbll Mamng.— Charles E. Lasher, William J. Webster, 
and David L. Newton, of near Oakdale Station, Pa. This 
improvement is designed to prevent the loss of the work- 
ing barrel In pumping wells, enabling the operate: to 
quickly and conveniently draw up the casing containing 
the barrel, shouldthe latter become disconnected from the 
tubing. The invention consists of an integral casing 
having a cap for the passage of the tubing, and an abut- 
ment inside of the casing, and carried by the tubing or 
the barrel, to engage thelnside of the cap. 



miscellaneous. 

Bicycle.— Thomas B. Hyde, Taylor, 

Texas. The driving mechanism of this machine is 
adapted to be operated by the hands or the feet of the 
ridef br by both, the motion of the rider being similar 
to that of rowing. The propelling meshantom is so con- 
structed and the rider's seat so located that he mast as- 
sume a position on the machine corresponding to that 
taken by an oarsman in a boat, and is thus able to exert 
great energy and strength, while the seat can be rendered 
extremely comfortable. 

Line Chalking Appabatus. — Carl 

E. Anderson, Wood's Holl, Mass. This Improvement 
comprises a two-compartment box, one compartment 
! being Y-shaped at the bottomand adapted to receive the 
• chalk, while in the other compartment is a spool or reel 
t carrying the line. The line passes from the reel over 
gnide rollers, passing around a roller in the bottom of 
: the chalk chamber, and has a ring oh lit outer end out- 
: side the box. The roller in the chalk chamber Is re- 
j movable, adapting the device for nses where the chalk- 
ing of the line is not necessary. The box or casing has 
a hinged cover with suitable handle and fastening, and 
the device Is a great convenience for holding and keep- 
ing in a cleanly and compact way the chalk line need by 
carpenters, gardener*, aild other artisans, and automat- 
ically chalking the line. 

Dbying Kiln.— Adolphus Kimball and 

Phlneas Kimball, Arkansas City, Ark. This kiln is an 
alfipfoef building, having at its green end a steaming 
room for softeniflg the lbmber by steam previous to 
drying it in the air chamber adjacent Through the 
buildmg run tracks to receive the lumber trucks and 
hold the lumber In inclined position, each pile of lum- 
ber on a set of trucks, and the sets of connected lum- 
ber trucks being moved along by an endless chain. The 
heated air passing through the lumber is received in 
a hot With which Is connected an exhaust fan or 

bidwflf: 

Enameling Paper, btc. — William 

H. H. Childs, New York City. A method of manufac- 
turing Imitation pebbled leather and other fabrics has 
been patented by this inventor, by applying heated 
pitch or similar material to paper or other fabric, then 
subjecting the fabric to heat The invention provides 
for effecting the pebbling simultaneously with forming 
the enamel, and tbnS making A Substitute for leather 
in the manufacture of pocket books, book Cot era, etc 

Postage Stamp Attaching Ma- 

csnra.— Oscar J. Moe, New York City. Combined with 
a water tank and endless moistening belt is a recipro- 
cating plunger and feeding mechanism for causing the 
stamps to pass downward past the plunger, when an 
envelope is passed down in proper position in a slot 
in the machine, there being operating connections be- 
tween the plunger, the belt and the feeding mechanism. 

Dbuggist's Weighing Scale.— Ed- 
ward Kelly, Lebanon, Ky. This inventor has devised a 
prescription scale, with which the apothecary may 
weigh the various denominations of both the metric 
and apothecaries' systems of weights, with one weigh- 
ing poise and one series of markings on the weighing 
arm of the scale beam. And with this scale the equiva- 
lent in the United States apothecaries' system of any 
denomination of weight of the metric system, or vice 
vena, may be readily ascertained without calculation. 

Washing Machine— Louise Kelly, 

Rosebank, N. Y. This is an improvement in thatclass 
of washboard attachments consisting of a sliding rub- 
bing board arranged to work on rods held parallel to 
the robbing surface of the washboard. The device is 
very simple and inexpensive, and may be attached to 
any board in a convenient manner. 

Coveb fob Fbying Pans.— Mary E. 

Radick, Wbite Plains, N. Y. This cover for frying 
pans, gridirons, etc., bas a pendent flange, which is up- 
wardly and Inwardly curved at its lower edge, forming 



a groove or channel for the reception of any substance 
which may run from the inner face of the cover, so 
that when the cover is removed from the vessel all drip 
will be prevented. 

BbbbY Cbate.— Peter A. and Robert 
S. Wimbrow and Harry P. Dale, of Whaleysville, Md. 
This crate is made of horizontal rails or bottom strips, 
vertical and parallel side or slat 'strips, and horizontal 
top strips, the vertical side strips being made of veneer 
and being quite thin and flexible. The construction is 
such that a strongand light crate is made at a moderate 
cost and one which will hold the berry baskets without 
injuring the berries. 

Necktie. — Ghi stave Selowsky, New 

York City. This tie is so made that money and other 
valuables may be conveniently and securely carried In it. 
The improvement may be applied to " Tecks," " four- 
in-hands," " puffs," and other forms of scarfs, and 
comprises a pocket in the lower portion of one apron or 
end, the pocket being closed with a flap. The appear- 
ance of the tie Is not injured, and the weight of the 
contents of the [pocket tends to hold the scarf or tie 
down, so that no fastening is neee'ed for this pnr»o»e. 

Chalk Sharpener. — George Hay, 

Pietou, Canada. To smoothly sharpen chalk for cloth 
cutters' use, and remove the cuttings or dust this In- 
' venter has designed a simple and efficient device, in 
/ which a closed receptacle receives the shavings, the re- 
! ceptac/e teing adapted for use as a paper weight The 
bottom wall of the base piece is heavy, rendering (he 
chalk cutters stable, so that one does not have to hold 
the device In place when the chalk needs to be redressed 
on the edges. 

Sliding Gate.— William Woods, 

Frostburg, Md. This inventor has devised an improve- 
ment in that class of farm gates which are hung and 
adapted to run on elevated ways or tracks, the invention 
embodying a simple and easily operated arrangement 
of a fixed and a tilting track. The latter track is raised 
or lowered by palling on cords, the gate being thus 
opened or closed with great ease and rapidity. The 
pull cords are easily accessible from a carriage on the 
roadway or by one on horseback. 

Sign Pbintee.— William E. Rose, 

New Carlisle, Ind. This device consists of a wheel 
having a handle and adapted to carry type or segmental 
printing blocks, with adjustable guide and stop devices. 
It is adapted for printing signs with paint upon fences, 
sidewalks, bridges, or any rough surface, or for printing 
any desired matter upon boxes, show cards, etc., |the 
type surface of the wheel being rolled over a surface to 
which moist paint has been applied before applying the 
wheel to a surface to be printed. 

Settee Arm. — William C. Bartol, 

Lewisbnrg, Pa. This improvement is especially adapted 



his contributions to the publications of the Scientific 
AmjKioAu. He possesses admirably the art of patting 
in popular shape the most advanced views of bis science. 
The economic geology of the United States is a field well 
covered by the book, which not only treats of ores and 
fuels, but also of building stones, cements, precious 
stones, mineral waters and allied topics. One thing 
about it which may be termed a genuine feature is a most 
exhaustive index of nearly 40 pages, an example which it 
may be well for other anthors to follow. A short ap • 
i pendix o n th e literature o f th e science i s o f interest alee . 

Thebmodynamics of Revebsible Cy- 
cles in Gases and Sattjbated Va- 
poes. By M. I. Pupin. Arranged 
and edited by Max Osterberg. New 
York : John Wiley & Sons. 1894. 
Pp. v, 114. Price $1.25. 

This work isa synopsis of a ten weeks' undergraduates' 
| course of lectures delivered before the engineering stu- 
dents of Columbia College by Dr. Pupin. Mr. Osterberg 
has put his notes of those lectures into shape, and in this 
book we find them published with the approval of the lec- 
turer. The subject andi ts. treat men t combine in imparting 
to the book a character of special value and timeliness. 

The "Pbactical Engineeb" Pocket 
Book and Diaby. Edited by W. 
H. Fowler. Manchester : Technical 
Publishing Company, Limited. 1894. 
Pp. 233. Prices 60 cents. 
This very attractive little work contains over 200 pages 
devoted to genera] engineering topics followed by a diary 
for the year, with memorandum pages following tha 
diary pages. It Is one of the annual publications which 
have a very well recognized place in engineering litera- 
ture and will be well received, we do not doubt, by the 
profession. 

expebimente mit stbomen hoheb 
Wechselzahl tjnd Fbeqtjenz. Zu- 
sammengestelltvonEtiennedeFodor. 
Revidirt und mit Anmerkungen 
versehen von Nikola Tesla. Mit 94 
Abbildungen. Wien, Pesth, Leipzig : 
A. Hartleben's Verlag. 1894. Pp. 
xvi, 291. Price $1. 



for use in connection with settees in colleges, schools or 



lecture rooms, the arm being so made that it can be 
readily attached to any settee. The arm may also have 
an adjustable table or paper support, enabling students to 
conveniently take notes of lectures, the table being 
turned to a vertical position to permit convenient access 
to or egress from the seats. 

Rope Clamp fob Pulley Linbb.— 

; ThomasBevan, New York City. This 'clamp may be 
i easily applied, and one end of. the rope may be loosened 
from the clamp and the slack taken up without danger 
to the operator, since the loosened end of the line is 
always in the direction of the apartment. A gnide is 
also combinedjr with the clamp to prevent the under 
stretch of the line from sagging from or leaving the 
upper stretch for too great a distance. 

Display Rack.— Sylvester P. Denison, 

Belleviile, W. J. This Is a device which can be very 
cheaply manufactured, while its construction is durable, 
and it can be readily extended or folded so as to take up 
but little 'space. It' is especially designed for nse In 
stores and other places to support and conveniently dis - 
play articles of merchandise, such as hats, hosiery, neck- 
ties, etc. 

Buckle.— Arthur Morris, Rockefeller, 

HI. This buckle is more especially designed for use 

with harness for farm horses, particularly for attaching 

j the breeching to the other portions of. the harness in such 

I manner that the breeching may be readily removed when 

■ occasion may demand. The buckle may be removed with 

the breeching without removing the trace or trace loop, 

and It will also take the place of the ring strap, sheath 

and buckle common to farm harness, thus lessening the 

work Of harnessing. 

Designs. 

Fobk Scbapeb.— William J. Oster- 

fflan, Richmond, Va. The scraper blade of this de- 
sign is notched or serrated, to form teeth which enter 
between the pronga of the fork, against which the 
scraper is held by a shank rod attached by loops form- 
ing a spring tension to the handle, of the fork. 

Bboodeb. — Earl Barney, Schenectady, 
N. Y. The leading point of this design is in the novel 
conformation of the exterior of the brooder, the roof 
beingcomposed of three panels or members of varying 
degrees of pitch. 

Hammer. — Zephiren Duchemin. Haver- 
hill, Mass. The head of this hammer has two faces, 
one flat and round and the other convexed and cval, the 
faces being at an angle to each other and extending at 
all sides beyond the lines of the shank or cross bar that 
joins them. 

Note.— Copies of any of the above patents will be 
furnished by Munn &, Co., for 25 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 



new books and publications. 

Economic Geology of the United 
States, with Briefer Mention of 
Foreign Mineral Products. By 
Ralph S. Tarr. New fork and Lon- 
don : Macrnillan & Co. 1894. Pp. 
xx, 509. Price $4. 
Professor Tarr is known to many of our readers from 



SCIENTIFIC AMERICAN 

BU ILDING EDITION. 

APRIL, 1894. (No. 102.; 

TABLE OF CONTENTS. 

1. Elegant plate in colors showing a handsome colonial 

residence just completed at Ashbourne, Pa, for 
Charles Salmon, Esq. Two perspective views and 
floor plans. Cost complete $11,500. Frank B. 
Watson, Esq., Philadelphia, Pa., architect. An 
elegant design. 

2. Plate in colors of a Chicago dwelling designed for an 

architect's home, andrecently completed at Monftta 
Park, Chicago, III Two perspective views and 1 
floor plans. Cost $4,300 complete. Mr. H, H. 
Waterman, architect Chicago, 111. 

3. Two perspective views, interior view and floor plans 

of the elegant residence of Judge Horace Rawell" 
recently completed at Southampton, Long 1 stand. 
Mr. Bruce Price, New York City, architect An ad- 
mirable design in the colonial style of architecture. 

4. An English cottage at Buena Park, Chicago, 111. Two 

perspective views and floor plans. Mr. James 
Gamble Rogers, Chicago, IE, architect A unique 
design in the Gothic style of architecture. 

5. A residence at Southport, Conn. Two perspective 

views and floor plans. A picturesque design in 
the modern colonial style of architecture. Mr. W. 
W. Kent, New York City, architect 

6. A cottage at Freeport, Long Island, erected at a cost 

of $2,600 complete. Perspective view and floor 
plan. A unique design. Mr. W. Baynor, Free- 
port, L. I., architect. 

7. A residence at Rogers Park, HI. Two perspective 

views and floor plans. Cost $3,948 complete. An 
attractive design. Mr. C. W. Melin, Chicago, El, 
architect. 

8. Two perspective views and floor plans of a dwelling 

rently erected at Rogers Park, 111., at a cost of 
$3,730 complete. A nnique design. Mr. Robert 
Rae, Jr., Chicago, 111, architect. 

9. A cottage at Morgan Park, 111, 'erected at a cost of 

$2,968 complete. Two perspective views and floor 
plans. An attractive design, treated in the English 
cottage style of architecture. Mr. H. H. Waterman, 
Chicago, 111., architect. 

10. The new St. James M. E. Church at Kingston, N. Y. 

Perspective and plans. Architects, Messrs. Weary 
& Kramer, of New York City and Akron, Ohio. 
Estimated cost, $70,000. Style of architecture, 
Romanesque. 

11. Miscellaneous Contents : Vibrations of tall buildings. 

—Artificial stone.— A simple and efficient dumb- 
waiter, illustrated.— An improved woodworking 
machine, illustrate*.— The New Era electrical gas 
burner, illustrated.— P. & B. Ruberoid roofing, 
sheathing papers, and paints.— Improved wood- 
working machine, illustrated.— Foot power mortis- 
ing machine, illustrated.— A large sheet metal ceil- 
ing, illustrated. 
The Scientific American Architects and Builders 
Edition is issued monthly. $2.50 a year. Single copies, 
25 cents. Forty large quarto pages, equal to about 
two hundred ordinary book pages ; forming, practi- 
cally, a large and splendid Maoazise or Abchttisc- 
tube, richly adorned with elegant plates in colors and 
with fine engravings, iHirstrating the most interesting 
examples of Modem Architectural Construction and 
allied subjects. 

The Fullness, Richness, Cheapness, and Convenience 
of this work have won for it the Larobst CrncraATioH 
of any Architectural Publication in the world. Sold by 
all newsdealers. MUNN & CO., PtrBUSHEBs, 

381 Broadway, New York. 
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7-fte charge for Insertion under this head is One DoQar a line 
for each insertion : about eight words to a line. Adver- 
tisements must be received at vubiieation o3ce as early as 
Thursday morning to avvearinthe following week's issue 



" U. 8." metal polish. Indianapolis. Samples free. 
For mod dredging engines. J. 8. Mondy, Newark, N. J. 

Microbe Killer Water Filter, McConnell Filter Co., 
Buffalo, N. Y. 

Agricultural patent for sale. —P. J. Ebersohl, Center- 
ville Station, 111. 

Cheapest Water Power.— See top of 1st column, page 
170. Also top of 2d column, page 239. 

Bookbinding.— All classes of work. Magazines a 
specialty.. Haddon ft Co., 139 Center St, New York. 

Steam Hammers, Improved Hydraulic Jacks, and Tube 
Expanders. R. Dudgeon, 24 Columbia St., New York. 

Screw machines, milling machines, and drill presses. 
Tbe Garvin Macb. Co., Laight and Canal Sts., New York. 

Centrifugal Pumps. Capacity, 100 to 40,000 gals, per 
minute. All sizes in stock. Irvin Van Wie, Syracuse, N.\. 

Emerson, Smith ft Co., Ltd., Beaver Falls, Pa., will 
send Sawyer's Hand Book on Circulars and Band Saws 
free to any address. 

Guild ft Garrison, Brooklyn, N. v., manufacture steam 
pumps, vacuum pumps, vacuum apparatus, air pumps, 
acid blowers, filter press pumps, etc. 

Patent for Sale— Stall for comfort and cleanliness of 
milk cattle. Agents wanted at 50 per cent commission. 
M. Schembri, 396 Van Buren St., St. Paul, Minn. 

The best book for electricians and beginners in elec- 
tricity is " Experimental Science, "by Geo. M. Hopkins. 
By mail. U ; Munn & Co., publishers, 36! Broadway, N. Y. 

For the ori inal Bogardus Universal Eccentric Mill, 
Foot and Power Presses, Drills, Shears, etc., address 
J.S. ft G. F. Simpson, ait oS6 Rodney St., Brooklyn, N. T. 



for pyrites, yon cannot solder it. 2. How can I drill a 
hole through it r A. For drilling, nee a diamond drill. 
8. Suppose a box car is running 20 miles an hour, doors 
shut tight A man jumps on the floor with and against 
the motion; can he jump one way further than the other? 
A. The person jumping in a car can jump no further one 
way than another. 4. I have an incandescent 3 candle 
power lamp. Both wires got blown off close to the glass 
before using. Can I do anything with itf A. You can 
only connect with your lamp by arranging to press the 
ends of your conductors against the ends of the wire. 

(5979) E. W. M. asks : 1. Is there any 

serious difflcnlty in charging a storage battery of 30 cells, 
arranged in three parallel series of ten each, and dis- 
charging them all in series, provided all the cells are as 
nearly alike as possible and the several series as nearly 
as possible of the same resistance f A. There is a diffi- 
culty. It is advisable to charge them in three series, one 
series at a time, if you cannot charge tbe whole number 
in series at once. 2. Will not tin plate answer well for 
the disks of a dynamo armature r Will they be better 
for removing the tin f A. Yes. They would be better 
without the tin. 3. If an alternating current at con- 
stantly varying E.M.F. be passed through a converter, 
will the E.M.F. on the secondary circuit be constant or 
will it vary in proportion to the primary r A. The se- 
condary current will vary with the intensity of the 
primary current, and, the currents depending' on the 
B.M.F., the potentials will also vary. 4. In what wayare 
low voltage Edison lamps uneconomical, do they require 
more current or do they bum out quicker f A. They 
are not uneconomical except as requiring larger con- 
ductors for a given candle power. 

(5980) W. A. 8. asks how to stain a gun 

barrel. A. Clean the barrel thoroughly, then sponge with 
the following solution which is made up by weight : 
Antimony protochloride, 4 parts ; sulphuric add, 2 parts; 
empyreumatic pyroligneons acid or gallic acid, 1 part. 



Patent Electric Vise. What is claimed, Is time saving. 
No turning of handle to bring jaws to the work, simply j ADDl y several coate Dntl1 the bartel ia dark enough, 
one sliding movement. Capital Mach. Tool Co., Auburn, I (5981) C. W. T. savs : We have a num 
N.Y. 



Competent persons wbo desire agencies for a new 
popular book, of ready sale, with handsome profit, may 
apply to Munn ft Co., Scientific American office. 361 
Broadway, New York. 

Ey Send for new and complete catalogue of Scientific 
and other Books for Bale by Munn ft Co., 361 Broadway 
New York. Free on application. 



(5981) C. W. T. says 

ber of small water motors here, and I desire to get at 
the amount of water used by them. What is tbe volume 
of discharge in cubic feet or gallons, due to 50 pounds 
pressure, or a head of 118 feet, from respectively 1-16 inch, 
% inch and )4 inch nozzles, of the kind usual in small 
motors? A. The 1-16 inch nozzle will discharge 1073 
cnbic foot or 0-7777 gallon per minute. The % inch 0-443 
cubic foot, or 3332 gallons. The J4 inch 1 -772 cubic feet, 
or 1329 gallons. 

(5982) F. M. B. asks how to make a 

cheap single cot electric sounder and the materials 
needed. A. Make a core of bitsofironwireeach2inches 
long, the bundle being \i inch thick. Glne paper around 
it and wind with four or five layers No. 20 wire. As 
armature use an iron nut soldered to the end of a spring. 
Bend the lower half inch of the spring at a right angle 
and screw to base board. Mount the magnet horizontally 
on a block screwed to the board. 

(5983) A. M. R., Toronto, asks for the 
best method of dealing with water supply pipes to pre- 

~oe repeated X oorrfspondenta will beac in inind that I vent condensation of moisture in passing through warm 

^gh^efdea^^ * P" > *• 

or in this department cacti must take his torn. best plan to protect wall or ceiling from the dripping of 

Buyers wishing to purchase any article not advertised j the water. A. Thorough felting of the pipes, the same 
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or no attention will be paid thereto. This is for our 
information and not for publication. 

References to former articles or answers shonld 

u. give date of paper and page or number of question. 

IXLquIrifMi not aiiHwenju in reasonable time should 



casting and sound, may be ran at a velocity of 400 revo 
rations per minute with safety. If a split pulley with 
a bolted rim, it should not be trusted for more than one- 
half tbe velocity above stated. 8. Will lime in a boiler 
cause the tubes to leak r If so, what is the best remedy? 
A lime does not make boiler tubes leak, unless it shonld 
become so thick as to cause the tubes to become over- 
heated and by their expansion disturb the joints. Boilers 
in limestone districts should be treated to a dose of caustic 
soda or lye, say at the rate of a pound for each 5 horse 
power, as often as once a month, kept in the boiler for a 
day's working and the boiler then thoroughly cleaned. See 
Davis' book on "Boiler Incrustation," $1.50 by mail. 
4. Some boiler makers tell me that in putting new tubes 
in a fire box boiler it is best to let the tubes extend out 
past the tube sheet }£ or % inch; expand to them without 
beading them. Others say it is best to have them the 
proper length and bead them down on tube sheet. Which 
is tbe best and most durable way f A. Tubes of loco- 
motive boilers at tbe fire box end, if well expanded and 
projecting ends turned slightly out, should project no 
more than J4 of an inch. If left longer, they are liable to 
be burned and become ragged on the edge. Close bead- 
ing the end of the tube is old style, and should be aban- 
doned. The beading tends to disturb the perfect joint 
made by expanding. 5. What is caustic soda, and where 
can I get it r There is not a merchant in all this country 
that can tell what it is or where it can be bought A 
It is sold as caustic lye or caustic potash. It is sodium 
hydrate. 

(5988) W. W. W. asks : t What is the 

principle on.wbich cream separators work, that is, how 
is tbe milk separated from the cream r A. The differ- 
ence in specific gravity causes the separation. Long 
standing or centrifugal force may be applied. 2. What 
is the best way to learn electrical engineering— to take a 
college co me or to enter an electrical establishment r If 
the latter is the better, please tell me what course to 
adopt to get into one. A. Go to a college. For courses 
in factories apply to the General Electric Co., Lynn, 
Mass., and Schenectady, N. Y. 3. Where is Lake Copais, 
spoken of in your last Scientific Aubbicah r A. Lake 
Copais is situated in Greece. 



TO INVENTORS. 

An experience of forty- tour years, and the preparation 
of more than one hundred thousand appltcatlonafor pa- 
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in our columns will be fnmljjhwl with addresses of 

honseamannf acturing or carrying the same. 
Special Written Information on matters of 

personal rather than general interest cannot be 

expected without remoneration. 
Scientiflc American Suppleiuenti referred 

to may be had at the office. Price 10 cents each. 
Books referred to promptly supplied on receipt of 

price. . 
minerals sent tor examination should be distinctly 

marked or labeled. 



(5974) J. E. E. asks : 1. Could storage 
battery plates be made porous by making them of lead 
and zinc melted together and afterward eating the zinc 
out with acid f A It is doubtful. If you could get an \ 
alloy with a preponderance of zinc stable on cooling it j 
might be done. 2. With what number and amount of ! 
wireehouldlwindaben to ring ova- 75 rods of No. 12 
galvanized iron wire with earth return ? And how many 
cells gravity will it require f A. Use 4 cells gravity bat- I 
tery and wind bell to about 6 ohms resistance, say 4 
ounces No. 24 wire. 

(5975) I. A. H. asks: Is the electric 



tents at home and abroad, enable us to understand the 
laws and practice on both continents, and to possess un- 
equaled facilities for procuring patents everywhere. A 
synopsis of tbe patent laws of tbe United States and all 
foreign countries maybehadon application, and persons 
contemplating tbe securing of patents, either at homeor 
abroad, are invited to write to this office for prices 
which are low, in accordance with t he t lines and our ex- 
tensive facilities for conducting tbe business. Address 
MUNN ft CO., office Scientific American, 361 Broad- 
way, New York. 



j as with steam pipes, will prevent dripping of water. 

(5984) J. K. asks : If the balance wheel 

on machinery run by an electric motor was changed 
from the main shaft as now ran, making 40 revolutions 
per minute, to the intermediate, making 120 revolutions 
per minute, what would be the gain in power to overcome 
loads suddenly thrown on the main line, as compared to 
the present arrangement r A. It would have nine times 
the energy. 

(5985) P. H. W. asks if there is any way 

that two hand telephones (receivers) can be connected 
by two wires only, and no ground, between two stations, 
and to signal with a two-point switch at each station, 
without using a pnsh button with the battery and bell 
call; there are. to be a set of batteries and bell at each 
station. Wbat I want to accomplish is to have or give 
the signal to the distant station by simply moving the 
switch overaud back. As the line is not very long (about 
100 feet), I do not care to use a magneto, and if it can 
be done by only two wires, and no ground, with a two- 
pointswitch.I should like to know the way; otherwise I 
sparkthe passage of a mass of electrified matter, or a will use three wires, as there is no good means to make a 
current through rarefied air similar to a Geissler'e tube r ground connection. A. The annexed cut will give you 
If neither, what is it r Ia the arc of the arc lamp a simi- an idea of the method of connecting up the required cir- 



INDEX OF INVENTIONS 

For which Letters Patent ot tli* 
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[See note a tend of list about copies of these patenU.J 



Cash drawerand manual recorder, E. H. Minnlgh 618,264 
rash register, indicator, and recorder, H. Cook... 618,341 
Cash register, indicator, and recorder, W. T. 

McOraw 618.867 

Cask, Stevens & Baker. ,. 51ft#n 

Ceiling, metallic, C. C Moore 51S.4K4 

Center board, boat, J. Couch S1S.364 

Chain, R. A. Breul 519,481 

Chain drive, T. Corscaden 513,307 

Chain making machine, R. O. Barnes et al 518.441 

Chair seat, R. L. Bent 618^39 

Chest, tool Waggoner 4 CarmlchaeL filK.29fi 

Chimney c wL Faulbabor & Kooh 518,388 

Chlorine, mailing, W. Donald .618,445, 518.446 

Chopping knlfu, F. H. Rundell 618^78 

Cigar tip cutter and dice throwing apparatus, R. 

* H. Rablger, 

Cigarette machine, L. L. Maxneld.. . 

Cleat, celling, H. P. Ball 618,214 

Cleat, ceiling. H. C. Wirt 618.301 

Clevis, S.B. Bricker 618,483 

Clip for letters, accounts, etc., B. Keller 5KS.S52 

Clock, electric tower, C. D. Warner 518,337 

Clotbes lino swinging support, B M.Ersley 61fiy88T 

Clothes wringer and wasbtub, combined, C. F. A 

W. Lewis 518,412 

Clover feeder, W. B. Ayers 518,480 

Cock, gas burner, G. A. Ries 518,538 

Coin controlled machine, W. T.Lewis (r) 11,415 

Collapsible box, A. Ortb 518.270 

Compensator, W.Daves 618,488 

Condenser and feedwater beater, combined sur- 
face, J. R McCurdy 618,421 

Cooler for cinder notches, S. R. Fellows 518,416 

Corn cutting and shocking machine, A. B. Rob- 
inson 518,561 

Com separator, busker, and fodder slitter, C. H. 

Taylor. 518,15? 

Corn shocks, device for loading, G. W. Collins: . . . 518,487 
Cotton-machine for handling and cleaning seed, 

W.E.Elam VT. 518^16 

Couch, swinging, J. Keller 518,547 

Counters, bars, etc., combined arm rest and guard 

for.W. C. Hubs (r) 11,414 

Coupling, flee Car coupling. 

Crimping m&cblnu, S. W.Jamison 618^49 

Cup, funnel, and stopper securer, combined, A. 

C. McAlplu 618,530 

Cupolafuraace, J. Blakeney 618.482 

Current motor, universal phase alternate, T. 

Duncan 618,310 

Cut-outmeter, C. D.Hask ns 618,344 

Cutter. See cigar tip entter. Paper cutter. 

Deflector, light, D. E. Hawkins 618,608 

Derrick, W. R. Close. . 518,226 

Desk, wall, J. F. Figgins ,. 518.587 

Dice throw ing device, C. 8. Grove 518,316 

Dish cleaner, F. H. WeBt 518.298 

Display rack, rotary F. A. Jewett 518,526 

Door hangpr. M. C. ttictiardB 518,718 

Door stop, w. M Coats GlB^lfl 

Dress protector, Q. H. Still • 518,378 

Drop 1 press, G. W. Peck 518,353 

Drygoods board, G. Tetreau , 518,379 

Drying chambers, apparatus for hanging webs in 

folds in, Mather Acbrlstle 618,508 

Dust pan, L. A. Powers 618.273 

Dye, Hue, KrekelerftKrais 518.458 

Dyeing apparatus, A. Dreie . 518.228 

Basel, G.Taint 618.544 

Tigg tray, F. F. Bischoff. 518,811 

Electric current recorder, J. W. T.Olan 5;8,5St 

Electric current regulator, A.G. Waterbouse 518.358 

Electric currents, regulating. A.G. Waterhonse.. 518,360 
Electric machine, coin-controlled, R. J. Merker.. 518,463 

Electric machine, dynamo, H. B. Dikeman 518,444 

Electric machine regulator, dynamo, L. Bell 518,218 

Elec ric machine regulator, dynamo, W. H. 

Elkins 518,232 

Electric machine regulator, dynamo, C. L. F. 

Muller 618349 

Electric meter, T.Duncan 518,311 

Electric motor, H. P. Brown 518,561 

Electric motor controller, W.Cooper 518,344 

Electric motors, cooling, E. Thomson 618,291 

Electric starting switch, v. V. Hensbaw 518,401 

Electric switch, A. Bkstrom 518,23} 

Electric switch, J. B. Smith 518,471 

Electrical contact mechanism. J. F.Blake 618,481 

Elevator. See Hydraulic elevator. 
Elevator door operating mechanism, E. C. Jenk- 
ins 518,408,518,409 

Elevator gate, automatic, J. McLaughlin. 61&374 

Elevatorlegs, means for operating, J. H.Finley.. 618,496 



Engine, 
gine. 



See Rotary engine. Rotary steam en- 



Acid, apparatus for distributing carbonic, B. 

Rueff 618,613 

Air and gas mixing apparatus, Hay & Kearos 518,451 

Air heating apparatus, J. Howtlcn 618,455 

Alarm. See Burglar alarm. 

Album, photograph, J. 15k val „ 518,346 

Amalgamating- ores, method of and apparatus 

for, H. F. Edwards 618,513 

Ammdnia liquor, apparatus for causticizing, B. 

8olvay.. ..;... ..".„. 618,429 

Ammonia, purifying, E. Solvay 518,428 

Animal trap, Jf. J. Braguiiter.... 518,483 

Armature, Kgger & Wessnl 518,312 

Armature, eleetric motor, H. P. Brown 618J62 

Armature for dynamo-electric machines, E. 

Thomson 618,290 

Autographic register, W. L. Egry 518,290 

Axle box, car, G. W. Griffiths 518,524 



Excavating and refilling, system pt B. J. Coyle,. . 518,394 

Exhibitor, casket or coffin. W. P. Shunuan 618.335 

Fence machine, wire, W. F. Randall 618,420 

Fence, wire, J. & C. Lane SIS^OS 

Fender. See Car fender. 

Fiber brake, crnsher, and cleaner, J. F. Lester 518,250 

Fiber feeding machine, A. H . Morton , . . . SIB, US 

File for keeping records, D. E. Thomas 518,380 

Firearm, breecb-loading, E. Elder 51B.448 

Fireescape, W. S. Parman , 51H,2ra 

Fire extinguishing apparatus, A. L. E. Lechartier 518,368 

Fish culture, nursery jiond for, C. A. Hoxsie 518,319. 

Fishpond, artificial, C. A. Hoxsie. S1H.3M 

Foot rest, C. B.Demarest 518,489 

Furnace. See Cupola furnace. Reverberatory 

and regenerative furnace. Smoke consuming 

furnace. 

Furnace, E. B. Coxe i 518,678 

Furnace, Engelbach & Bretberton 518,493 

Furnace cast house, blast, Miller 4 George,, 618,415 

Furnace cast houses, mould for blast, Miller & 

George 518,417 

Furnace for treating refuse of cities, J. J. Storer 518,285 

Garment, dancer's, M. L. Fuller... - 518,317 

Gas, apparatus for charging liquids with, E. Rueff 518,514 
Gaseous products in breweries, metb od of and 
•naratus for the recovery of waste, O. 



apl . 

jvaic Lru^ili. v». »». vuiuuid iHU|»« ZWi6tU8CQ. ... : 518.361 

Axle boxdusl guard, T.H.Symington 518,288 Gate ™ ™ " " 

Axle hox dust gnartJ L rar. W. H. Wright 518,385 " 

Axle lnhrlcator, car, w. II . Wright 618,384 



Bag. 
Balli 



See Hand bag'. 
otbox,H.H. Niebur..^ 518,351 



, E.L.Weston. 



, 618.476 



_ - See Elevator gate. 

Generator. See Thermo-electric generator. 

Glass, making rose-red, A. Spitzer.... 518,336 

Grate, J. W. Smith ,518,470 

Gravestone or monum ent, O. W. Smith : . . 5ia,563 

Gun, cane, O. Janke 61HJJ4 

7. — ,-- - - . - -- -. — — ■■ -■--- — , — Hammock stretcher or spreader, R. C. Funke 518,5ti8 

Bearing for shafts of lawn mowers, E G. Pass- Hand bag, J. M. Allen 518,478 

_ ™ore. .„... 5JMJ5 Harness strap, G. A. Whipple 618,575 

Bearingfor wheels, etc., thrust, J. S.Chace 518.393 Harp, W.J.fticble ." 51RJia 

Belt regulator, automatic Egger ft Wessel 618,314 Harrow disk obarpeniir, J. T. Barker 61gSl5 

Beverages, apparatus for making carbonated, J. : Barrow, pulverl * lug, J. Boston bw.Wl 

Mactaey a al : ' S§' S T7 Harrow, rotary, H. Cromer 5iB^aj 

Bicycle, H.LaJ3asse. 518,411 Harvester, corn,E.E. Witter 518,518 



Basket, waste paper, _. 

Bearing, antifriction ball, H. LaCasse 518.321 



lar phenomenon r Is there any work which systemati- 
cally treats this and allied subjects r A. The electric 
spark is attributable to the heating of the air, and to the 
transferal of heated material of the electrodes. The 
voltaic arc proper is due largely to incandescent carbon 
vapor. Such subjects as these are treated in different 
worhe. No work can well be named which is restricted 
to such topics. 

(5976) H. E. says : Kindly give me a 

recipe for destroying moths and worms, such as in- 
fest upholstered furniture and ruin carpets. 

A. Alcohol 500 parts. 

Naphthaline 10 " 

Carbolic acid 10 " 

Camphor 5 " 

Essence lemon 5 " 

Oils of thyme, lavender and eavine (of 

each). 2 " 

This can be used by sprinkling over furs, clothes, car- 
pets, furniture, etc., or, better still, by application by a 
spray producer. 

(5977) P. M. asks (1) if tha current from 

an induction coil would be of any use if it was constant. 
A. Yes; it might be desirable for some work. .2. Is the 
current from an induction coil the same as that of an 
alternating current dynamo r A. It is the same in gen- 
eral, hut the form of the wave curve may be quite differ- 
ent 3, Why cannot an alternating current be used to 
ring an ordinary bell f A. The alternations are too 
rapid. 

(5978) T. B. E. writes : 1. I have a piece 

of pyrites I overheated trying to solder a scarf pin to it. 
Is there any way to get it back to its bright color again f 
A You cannot restore the color and luster. 



cuit. The normal position of the switch would be on tbe 




point, a, connected with the belL When it is desired to 
call, the switch arm is moved over to the contact, 6; after 
the call is answered, the switch arm at either end of the > 
telephone line is thrown off from the point, o, and left I 
open. As soon as the conversation is finished, the arms j 
are returned to the point, a. 

(5986) C. W. H. asks (1) whether a mag- 
neto telephone will work on the same line with an elec- 
tric telephone r A. Yes. 2. Also please give a diagram 
of a magneto telephone on a line 1,000 feet long with 
common electric bells for calls. Please give the diagram 
with the smallest number of line wires possible. A. 
See reply to query above. 

(5987) J. S. M. asks : 1. On a common 



Bicycle, C. E. Whitaker 518. 

Bicycle crank, F. F. Ide 518,456 

Bicycle, folding, M. B. Ryan 518,330 

Bicycle lock attachment, W. ft S. H. Lamb, Jr 518,323 

Bicycle stand, F. B. Mueller 618,325 

Billiard cue lock. H. C. Hart 518,317 

Billiard tables, device for marking balk-lines on. 

8. S. Harman 518,450 

Blind stop, L. Jobln 618,368 

Board. See Drygoods board. 
Boat. See Paddlewheel boat. 
Boiler. See Steam boiler. 

Bolt cutter bead, Bruch & Ellers 618,222 

Bolt socket, B. Heymanson 518,406 

Book, duplicating order, E. D. Gibbs 618,400 

Book rack.G. W. Parker 518,573 

Boot or nhon nppers, machine for creasing, G. 

Knight 5UU10 

Boring machine. Meg gen bof en & Court right 518262 

Bottle washer, H. LaCasse 518,322 

Bottles, machine for removing tinfoil from, E. 

Rantz 518,275 

Bottling machine, R. Kolllker 518327 

Box. See Ballot box. Collapsible box. Twine 

hox. 

Box cover, adjustable, G. W. Stoker 518,554 

Bracket and card holder, McArdle ft Furay 518,326 

Brake. See Car brake. 

Brick machine mould, J. Leonhardt 518,461 

Brick machine plunger, J. Leonhardt f>18,460 

Bridle, J. R. McLeod ...., 51M23 

Broiler, W . Hailes 618,243 

Brush, revolving cleaning, W. R. Nightingale 518,352 

Building, C. A. Prm-ay 51S.2T4 

BundliiiR machine, Hutchinson ft Tjim 518.248 

Burglar alarm, MctjuKheii ft Gallant 1*8,532 

Burial casket, Stein ft [lapnh-yea 618 553 

Burner. See Gas burner. Hydrocarbon burner. 

Button fluiBblng machine, H. A. Berger 518,340 

~ " sol " 



I Hay loader, L E Stump 618,565 

1 Heater. See Sad iron neater. 

Heating apparatus, hot air, H . P . Judson 518,250 

Hedges, mode of and appliance for plashing. M. 

NeU. 518,468 

Heel, Morrison ft Purser 518,209 

Hinge, T. Corscaden 519,303 

Hinge, W. B. Deming 618,301 

Hitching device, horse, J. G. Bngberg 518,306 

Hook. See Snap hook. 

Hook, D. W. Holden 618,462 

Horsesboes, combination tool for punching and 

creasing, J. Whalin 518.4,14 

Huh, metallic, J. H.Gray 618.1 



Hydraulic elevator, C. J. Dudley 518.4m 

Hydraulic elevator, J . G. Stamp slB.jrrf 

Hydrocarbon burner, A . J. Blackford 518,305 



Ice cream free er, J. Schaller 518,280 

Incubators, thermostatic regulator for. G. Ertel.. 518,52) 

Insulating turnbuckle, H. P. Ball 518,213 

Insulator strain, L. McCarthy 518,373 

Iron breaking machine, pig. Miller ft George 518,416 

Jute or other bagglDctreating, Lehman ft Kraus 518,549 
chine. W. / " ..,.— 



Keg rolling iuac 
Knife. See Chopping 



Cabinet parasol or umbrella, A. Bever.. 



. 518,390 



,u i ™.-t m j ; .,<, ,n i ,. ,. i .. Caddy, flour, A. Palmer 518,271 

slide valve engine, cylinder 12+18 inch, how large ought Calculating machine, S. R.8tallard.... 518,2 4 



the steam and exhaust pipe be f Is it best to have the ex 
hanst pipe larger than the steam piper If so, howmuch 
larger? A The speed of the engine ia also an indication 
of the size of the steam and exhaust pipe. If your engine 
is to ran at80 revolutions and under a m inch steam pipe 
and 3 inch exhaust pipe will be the proper size. If a 
high speed engine of from 126 to ISO revolutions per 
minute, a 3 inch steam and o\£ inch exhaust pipe will be 
the proper sizes. 2. How fast can a cast iron band wheel 
7 feet diameter, rim 14 Inches wide, and \% inch thick, be 
Use cement J run with safety f A. The band wheel as stated, if a solid 



Cal ouhtor for wages, D- L. Albert ow,,.e 

Can . See Oil can. Sheet metal can. 

Car brake, F. E. Gilling..... , 518.401 

Car coupling. W. Dun lap « 618,492 

Car coupling, J.LaBurt 618,256 

Car coupling, J. W iUnosev 6MJ65 

Car.electric motor, H.P. Brown 518,221 

Car fender, tram, F.S. Hogg 518,571 

Car gram door, box, C. P. Langell 518,528 

Car. nnall or express, C. Zimmerman 618.477 

Car starter ana brake, C. H. O. Luverkna 618,871 

Car ventilator, G. A Boyden . 618,220 

Cars, controller for electric railway, W. H. 

Knight , SJ8>4 

Cars, safety wrench for, unloading, T. Nicholson, 

Jr 

Case. See Preserving case. 



Arnemann.. 518,380 

. . knife. Peeling knife. 
Skinning knife. 

Lamp, G. A.McCay 518.531 

Last block fastener, C. W. Moore.... 51&509 

Lawn sprinkler, 8. 8. Black , 518,500 

Line prop, W. C. Applegate 51M7H 

Lock. See Safe lock. 

Loom picker motion, J. H. Paige _ 518,424 

Loop banding machine, J . M. Parker 518,423 

Lubricator, see Axle Hi bricator. 

Lubricator, Lawrence ft Blackford 518,267 

Magnets of alternating current dynamos, means 

for exciting field, L. Bell 518,217 

Matrix drying machine, E. ft A E. Hall 518^89 

Measuring instruments, damping device for elec- 
trical, F.Holden 618^45 

Measuring instrument for multiphase systems, 

electric, E. W. Mix 5BJ65 

Metal sawing machine, J. F. Lundabl 518,672 

Metallic tie and rail fastener, Armstrong ft Wads- 
worth 518,439 

Meter. See Cut-out meter. Electric meter. 

Mica, splitting, J. Fo Ids, Jr 518,237 

Milk bottling machine, W. A. Clark 518.306 

Milk can attachment. A. D. Ricbman 51S,1H) 

Milking- machine, Ferguson ftDanks... 518,234 

Mill. See Ore crushing mill. 

Mirror, combination, P. Wiederer 518,332 

Mould. See Tank mould. 

Mould foundation, Miller 4 George 618,418 

Motor. See Current motor. Electric motor. 

Mower attachment, M. Szukalski _.. 618,4*8 

Mule and twiner, self-acting, J. R. Wain 618,433 

Musical instrument, A. H. Beyer S1H.2I9 

Musical instrument, F. A. Richter 518,329 
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Nail makiDa machines, feeding mechanism for 

wire, A.fiuttm 518,BC0 

Nutlock.F.B. Wallace 51B.W4 

Oil can, P. B. Williamson 51B,(39 

Ore crushing mill, H. Burson SIHJjGJ 

Ores, extracting impurities from hematite, W. 8. 

Potter 618,510 

Packing vehicle wheels, device for, F. G. Davis... 518,395 

Paddlewheel boat. J. 8. Eunneth 518,255 

Paint, luminous, O. Kraut 618,320 

Paper cutter, roll. D. McLachlan 618,422 

Paper manufactories, pulp catcher for, A. G. E. 

Fuliner 618,238 

Pastry or confectionery, machine for forming 

articles of, D. M. Holmes 618,451 

Peeline knife, fruit. N. B. Hale 518&I1 

Photographic film holders, registering and mark- 
ing apparatus for, H. Mackenstein 518*772 

Piles, method of and apparatus for preserving, 

A. A. Polbamus 618,354 

Pipe. See Sheet metal pipe. 

Pipe from mandrels, removing artificial. W. A. 

Tipson 5M,SOT 

Pipe Joining device, W. A. Tipeon 51S,55G 

Pipe mafcing machine, W. A. l*lpson 518,563 

Pipe wrench, Wynn & Gillespie 518,MT 

Plane, carpenter's, W. E. Crompton 518,621 

Planer, automatic gear. W. A J. E.Gleason 518,497 

Planter, corn, G. P. Kubn 518,459 

Pot. See Watering pot- 
Preserving case, H. D. Streator 618^86 

Press. See Drop press. 

Printing device, hand, Smith A Tripp 618,816 

Printing press delivery apparatus, 8. G. Goss, 

Printing presses, perforating mechanism 'for 

cylinder, E. Kellner 518,605 

Priming wall paper, machine for. C. F. W. Leh- 

mauu 518,321 

Pulvcrfcer, land, H. C. Brookens 61B.3G3 

Pump, D. F. A H. Selzer . 618,368 

Pump, air, Wolff 4 Hyde. Jr 518.SB 

Punch, ticket, J. M. Black 518,518 

Pyrometer, C eta ling 4 Steinbart Cr) 11,413 

Pyroxylin solvents and their products, manufac- __, 

turing. G.O. Zeller 618,886 to 618,388 

Rack. See Book rack. Display rack. 

Railway bond, electric, J. Mcyfir 513.411 

Railway bridle rod, H. A. Morin 518,318 

Railway conduit, electric, P. P. Banbolzer 518,510 

Railway, elevated. C. C. Burton 61H.SM 

Railway, gravity, J. W.Cawdery S1S,221 

Railway signal, electric, B. F. Rex 518,511 

Railway switch, automatic, O. E. Setfert 513,231 

Railway system, electric, C. D. Tisdale 518,293 

Railway track and car, C. G Burton 518,665 

Ranges, stoves, or heaters, firebox and grate for, _ 

A.B.Isaacs 618,457 

Recorder. See Electric current recorder. 

Refrigerating machine, L. Block 518,611 

Refrigerator, J. Denson 518,396 

Refrigerator. G. Fee 518^33 

Register. See Ant ogApbic register. Cash regis- 
ter. 
Regulator. See Belt regulator. Electric current 
v .regulator. Electric machine regulator. 
Reverberatory and regenerative furnace, E. F. 

Gray 518.523 

Rheostat, A. C. Dinkey 518,385 

Rheostat, J. P. B.Fiske 51H.236 

Road worker and scraper, O. W. Steams 518,173 

Rods, machine for straightening. P.M. Haas 518,103 

Rotary engine, G. W. Horthland 518,165 

Rotary engine, R.Nadeniczek 518,327 

Rotary engine, B. M. Wilkinson 51H.4S6 

Rotary steam engine, Williams & Fisher 618,299 

Saccharine juices, purifying, G. G. Tiemann „ 618,6,18 

Back fastener, A. 9. Procter 518,571 

Sad Iron heater, w. R. Lee 518,370 

Saddle, gig, C. A. White 518,135 

Safe lock, W. H. Hollar 51S.16S 

Salt and pepper distributer, C. M. Berry 518,559 

Bash balance, F. L. Rosentreter 518,278 

Bash fastener. G. M.Kimball MS,263 

Bash holder, J. W. Evans 51B,1W 

Bash holder, W. H.Masterman 518.113 

Baw frame. R. J. Moil ey 618,420 

Saw set, H. Marshall 618560 

Sawing machine, circular, E. E. Thomas. 518,432 

Scale, pendulum, W.J.Graves 518.545 

Scraper, road, T. R McKnight 618,268, 618,269 

Screwdriver, H.I. Snyder 618,472 

Heal, bottle, H. Robinson 518,217 

Seeds in envelopes, machine for packaging, E. 

Rau 518,427 

Beparator. See Corn separator. 

Shade, window, B. Horn 618,216 

Shades, attachment for vertically adjusting wln- 

dow. A. W. CoUiBOn 518,668 

Sheet metal can and manufacturing same, J. Lee 518,518 
Sbeetmetal cans, machine for forming and sol- 
dering, D. D. Ranney. 518,375 

Sheet metal pipe, C. S. Hamlin 618370 

Shock com pressor, E. W. Newberry 618,360 

Shoe shanks, sheets of metallic, G. D. Bartlett.... 618,304 

S gnal. See Railway signal. 

Signaling device for crossings, automatic electric, 

B. A. Hermann 51&526 

Skate, F. Kalkner 61S33 

Skinning knife, M. Cahen 518,223 

Smoke preventing furnace, J. A. Baldwin.... 6181576 

Snaphook, R. A. Breul 618,185 

Sorting cards and compiling statistics, apparatus 

for, J. K.Gore 618,210 

Spindle bearing, combined. G. O. Draper 618,147 

Spring shackle and oil distributer, combined, R. 

A. Hammond 618,602 

Spri nkler. See Lawn sprinkler. 

titamp canceling machine, G. E. Barnard 618.110 

Stamping machine, A. E. Grant 518,403 

Steam boiler, J. Cahall 518319 

Steam boiler, G. Cawley 618,443 

Steam boiler. M. N.Forney 518,399 

Stone, artificial, E. Goode 618,239 

Stop motion, electric, J. Weir , 618.2M 

Stopper. See Tube stopper. 

Store service apparatus, J. W. Thew 618,431 

Strap. See Harness strap. 

Sulky, W. F. A S. E. Limpus Si&sn 

Bulky, G. J. Loomis 618363 

Suspenders. F. Wieland 51SJ83 

Switch. See Electr c switch. Electric starting 
switch. Railway switch. 

Tapk mould, water, Tickner A Butler 618,292 

Tawed skin and making same. Norris A Burk 618,467 

Telephone exchange system, Sabin & Hampton, 

518^31, 518,gfe, 518,334 

Telephone system, Sabin A Hampton 518^332 

Telephone transmitter from secondary batteries, 

J. J. Carty 518,392 

Telephonic apparatus, C. Milde 618,263 

Telephony, multiplex, W. W. Jacques 518,367 

Thermo-electric generator, H. B. Cox 518,613 

Thermometer, M. Byrne 518,142 

Thrashing machine teeth, wrench and straightr 

erjeTfor,E. W. Oakey 618,328 

Tie. See Metallic tie. 

Tile, roofing, Veen & Domberg 618.291 

Tin plating machine, C. R. Brftton 618,312 

Tie, pneumatic wheel, T. A. Egan 618,229 

Tool, combination, F. E. Snyder - 

Toy, marble shooting. B.M. Velsor 618,295 

Trap. Seo AntL^sJ trap. 

Troflfiy wheel, 3. D. Ansley 618,362 

Trolley wire finder, automatic, T. Straus 618,357 

Trousers, J. E. Leavltt 518,369 

Truck, J. M. K. Pennlnk 518,535 

Truck and hoist, combined, J. P. B.Fiske 618,235 

Truck for railway trains, pneumatic buffer, C.J. 

Gray 518,119 

Track, railway, Kggiir & Woswl 518,313 

Tube stopper, ETw. Cratne 618.228 

Twine box. J. W. Herriott 518,501 

Valve, fluid brake. H. Tabor 518,289 

Valve, by dra nt, C. H. Watson 518,175 

Valve mechanism, rock drill, R. L. Ambrose 518,212 

Vehicle ooverand support therefor, J. H. Rau 518^76 

Ventilator. See Car ventilator. 
Washer.' Bee Bottle washer. 

Washing machine. F.Jackson 618,107 

Water module or delivery regulator. C. A. 

D'Ebro. 518,227 

Water wheel regulating apparatus, Sessions A 

Van Emon : 518,282 

Watering pot, J. R. Wotherspoon 518,437 

Weigher, rotating grain. J. Sudbrock 518,287 

Wells, piston for artesian or oil, W. H. Downing.. 618,190 
Wheel. See Trolley wheel. 

Windmill, A. V. Wlnegarden 518,300 

Window, s lide, M. Zennier 618,303 

Wire loops, machine forforming, White & Lager- 
wall T?.... 518.381 

Wire stretcher, G. W. Hughs 618,406 

Wood, kindling, W. F. Hutchinson 518,247 

Woodworking machine, W. Lyon 518,529 

Wrench. See Pipe wrench. 

Wringer. See Clothes wringer. 

Writing maoblne, E. Griffin 618,199 



Spoon, H.H.Cabot .23,194, 23,196 

Spoon, G. Rockwell 23496 

Strainer, Bink, L. Ptckard. 23,199 

Table top slab, T. lokel 23,202 to 23*16 



TRADE MARKS. 

Boilers, heatingand power, Howe, Hopkins* Bas- 
se tt 

Boots and shoes, Versteeg-Grant Shoe Company.. 

Braces, bolts, nails, screws, washers, fastenings, 
and similar articles of builders' hardware, 
Stanley Tool Works 

Brandy, cognac, Moullon & Cle 21,632, 

Brushes, hair and clothes, Florence Manufactur- 
ing Company 

Confectioners' oil dressing, Chesapeake Oil Com- 
pany 

Electrical instruments for measuring current, po- 
tential, and resistance, Oueen A Company 

Extracts, flavoring and purruming, C. S. S'ctter... . 

Eyewater, A. R Brady 

Flour, oatmeal, and crushed cereals, E. Elsworth 
A Company 

Flour, wheat, 8. Green 

Flour, wheat, Thompson Milling Company 

Glass, plain, ground, or chipped sheet, Chambers 
Glass Company 24,559 to 

Glass, plain or ground sheet, Chambers Glass 
Company 

Jewelry ornamented with precious stones, dia- 
monds excepted, H. R. Benedict 

Lard, Anglo-American Provision Comoany, 

21,651 to 

Liniment, W. C.Johnson 

Medicinal wines, F. Comar etFils & Cie 

Medicine to neutralize the effect of microbes on 
the physical system, fluid, Goodman A 

M aC &t«6 G 

Mineral water, natural, Waukesha- Lithla Spring 
Company 

Mineral waters, Gerolstelner Sprudel W. Casten- 
dyck 

Opera glasses, A.Levy 

Oranges, lemons, tangerine s, and grape fruit, W. 
R. Hillyer 

Paper and envelopes, writing, G. B. Hurd A Com- 
pany 21,622, 

Preparations, line of proprietary, Foley A Com- 
pany 

Railway frog foot guards, M. Riley 

Salt, F.I.W. Bursch 

Shampoo for the hair, J; W. Barnum 

Silver tableware, M. C. Eppeostein A Company — 

Skins, dyed rabbit, Lafrique A Pinton 

Soap and s aponaceous compounds, Small A Teed.. 

ftoap, toilet, J. B. "Williams Company 

Spices am! flavoring extracts, Jobii Rlrcl Company 
ill ~ 



21,561 
21,628 



24,562 
24,533 

21,527 

21,517 

21,566 
24,546 
24,538 

24,551 
24.552 
21,553 

24.661 

21,658 

21,521 

21,557 
34,537 

24,536 

24,610 

24,531 

24.530 
21,526 



21,623 

21,639 

24,563 
24,660 
24,541 



Tapioca, Cevlon SpTce Company 

Vermouth, Gluaeppe A Luigi FratelllCora.. 

Washing fluid, W. M. Williams 

Water motors or pumps, G. J. Roberts A Company 
Whisky, R. Hewson 



24,629 
24,643 
21,642 
24,546 
24,549 
21.635 
21,511 
24:555 
21,531 



A pi'intfil copy of the spRcliictatlon and drawing of 
any patent In the foregoing list, or any patent in print 
issued since 1851, *y111 be furnished from thla office for 
25 cents. In ordering please state the name and number 
of the patent desired, and remit to Munn A Co., .161 
Broadway New York. 

ranariiEiT] patcni.w may now be obtained by the in. 
vcntorH for iui;Of the Inventions named in the fure- 

foingllRt, provided they are simple. uLa coat of W0 each, 
f complicated the flout will be a little more. For full 
instructions address Ifiiini A Co., 361 Ilroanway, New 
*{irk. Other foreign patents may also be obtained. 
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ORDINARY RATES. 
Inaiile Puge. euch insertion - - 75 cent* a line 
Biicli 1'uge. eucli insertion .... S1.00 n line 

tW For some classes of Advertisements, Special and 
Higher rates are required. 

The above are charges per agate line— about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at Publication Office ax early as Thursday 
morning to appear In the following week's Issue. 




Swiec. Falls Mfg. Co. 60S Water St, Seneca Fall* N,Y, 



I ATI! C6 Sharers, Planers, Drills, Machine Shop 
InlnCOi Outfits, Foot Lathes, Tools and Supplies. 
Catalogue Free. Sebastian lathe Co., 

120 Cl"lviht ^t. 1 Clsciskatl,0* 




^COMPRESSORS^ 
ROCK DRILLS, 

COAL CUTTERS 

Stone CienndiDg* 

THE IH6tMSQLLz S£*G£ ANT DRILL CO. 

inEHiBt BuyiHtrf 
KcamAHnrav 

New York. 



PATENTED NOVELTIES 

We want the New York City Agency fop Patented Nov- 
elties of merit. Would undertake the manufacture of a 
good specialty, on royalty. 

CtTRRAN BROS., 1336 Broadway, New York. 



518^ j DISPOSAL OF THE GARBAGE AND 

Waste of Cities.— By W. F. Morse. A statement of what, 

I during the latt two years, has been added to our know- 
ledge on the subject of the disposal of city garbage and 
refuse; with special reference to the disposal by fire of 

. the organic waste and garbage of the Chicago Fair. 

■ ContainedinSciENTiFic American Supplement. No. 
938. Price lOcents. To behadatthisofficeand from 

I all newsdealers. 



NSTRUCTION'MAIL 

In Architecture. 

Architectural Drawing. 

Plumbing Heating and Ventilation, 

Bridge Engineering, 

Railroad FTngint: Earing, 

Surveying and Mapping, 

Mechanics, 

Mechanical Drawing, 

Mining, 

English Branches, and 

ELECTRICITY. 

Diplomas awarded. To begin students need only 
know how to read and write. Send for FREE Circular 
of information stating the subject you think of studying 
to The Correspondence (School of Mechanics 
and IndiiBtriul Sciences* Scrautou, Pa. 

4000 STUDENTS 



ARBORUNDUM 



LMEK 
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10" nDII I C I D'AMI'I R & 

\l UKILLO 204-206 E. 43d St: 
Correct In J)eHitru, Workman 



D'AMMR & I,ITT1/EDAI,E, 

" "" Street, New York. 

ship, and Price. 



Catalogues free td any 




rtMONN % M^VXHlXAtWi. 



TECHNICAL SCHOOLS: THEIR PUR- 

pose and Its Accomplishment.— By Prof. R. H. Thurs- 
ton. A paper discussing the importance to the people 
and to the nation of the introduction and perfection 
of technical education in the United States, and its de- 
velopment as a part of a state and national system. 
Contained in SCIENTIFIC AMBKICAK SUPPLEMENT, 
Ncjs. 934 nnd 93->. Price 10 cents each. Tn he 
had at ttilfi office and from all ncwtrdculern. 




KNITTI NG MAC HINERY. 

Knitted underwear Is In vogue. The heat 
machinery for lta manafauttirui such an 

SHIRT MACHINES, SLEEVERS, 
BAR STITCH MACHINES, etc., 

are ade by SCOTT & WILLIAMS, 
i£077 E. Cumberlnnd Street, 

Kstalimujl 1866, Philadelphia, Pa., U.S.A. 



ALSITE* SOLDER 

FOB 

ALUMINUM. 

Does not disintegrate. The Butt joint can be rolled, 
hammered, or drawn. Full particulars on application. 
ALSITB ALUMINUM CO- 106 Liberty St., New York. 




The National 

All sizes and stylcti 
Pat'd Ri-verHible 

jgue. The standard 

Chuck since 1&82. Address W. WHIT- 
LOCK, R. 145, 39 Cortlandt St., New York 



CHUCKS 



PROGRESS OF SCIENTIFIC Dis- 
covery.— By Lord Kelvin. Abstract of the presidential 
address before the Royal Society, Nov. 30, 1693. Con. 
ained in Scientific American Supplement, No. 
940. Price 10 cents. 'To be had at this office and from 
all newsdealers. 



TOWERS "» TANKS 

PATENT SECTIONAL 

ALL IRON TOWERS 

of 4 and 12 Columns, for 

Water Works, Cities, Towns and Manu- 
factories. 

PLAIN, ALL WOOD TOWERS. 

ELEVATED TANKS 

for Automatic Fire Sprinkler Plants. 

Manufacturers of Iron and Steel Tanks. 

Louisiana Red Cypress Wood 
Tanks a Specialty. 

W. E. CALDWELL GO, 

219 E. Main Street, 
LOUISVILLE, K.Y., U.S.A. 




DESIGNS. 

Car body, J. Commerford 1B.206 

Key top, Graham A Savell 23,197. 23,196 

Mirror t ame-J. F. Lock wood 23301 

Back, W. W. Ebabrn 23J0Q 



Finest Quality of Hand and CkncUne lawn, 

Solid and Shell, 

with our Patent 
Spirit I Flutes. 
Will not draw or 
chatter, and war- 
ranted to out per- 
fect holes In all 
kinds of metal, also 
hardened steel Mandrels and Arbors. Manufacturers of 
the Lightning and Green River brands of Labor Saving 
Machinery and Tools. Wiley <fc Russell Mfg. Co., 
Greenfield, Mass., 0. S. A. J3T Send for new t atalmpie. 




The machinery I make is the kind 
you want. Every machine bears the imprint 
I of my brain as well as my name. Of the best 
work and finest material, it does the best 
work, saves the most time, and makes you 
the most money. Send for a catalogue. 

Catalogues: A, woodwnrJtiTiff mach'y; B, mach'y for 
brass, ivory, horn, etc.; C, shaft's, pulleys, hangers, etc. 
P. PRYIBIL, 488-500 w.«stst„ NEW YORK. 



MATCH * MACHINERY. 

Latest imprflv**!. Complete plants furnished. JOS. G, 
BONXEIaLY, 1309Buttonwood Street, Philadelphia, Pa. 



ROCK DRIUSff! 



AIR COMPRESSORS^ 

C£NERAL MACHINERY run C'^frS^^* 
ki •*-... .. .. ^V'*>S*TW 



MlNINcTuNNELlNG 

RAND DRILLCoZ^P^ 



"OK .' WW. 




TZE3HE "OLinST" 

GAS AND GASOLINE ENGINES, 

FROM 1 TO 10 HORSE POWER, FOR ALL POWER PURPOSES. 

THE OLIN GAS ENGINE CO., 
222 CHICAGO STREET, BUFFALO, NEW YORK. 



Shingle, Heading, and Stave Mill Machinery 




Improved (i-au#e Lathe. 



and Veneer Cutting. 
Send far Cat. A* 

Handle Machinery 
for Turning Handles 
for Brooms, Axes, 
etc. Send for Cat. B. 

Wood Pulp Ma- 
chinery. Send for 
Cat. a 

Trevor Mfg;. Co. 
Lockport, N.T. 



BUY 
TELEPHONES 

That are good— nor "cheap things." The differ- ■ 
encein cost Is little. We guarantee our apparatus and , 

Siarantee our custom era against loss by patent suits, 
ur guarantee andinstrumentsare BOTH GOOD. 
WESTERN TELEPHONE CONSTRUCTION CO., 
440 Monadnock Block, CHICAGO. 
Larg est Manufacturers of Telephones in tlie United States. 



Fertilizers are Unprofitable 

Unless they contain Ruffhiiont Potaflli. Complete 
fertilizers should contain at leasts percent, ol Potash. 
Fertilizers for Potatoes , Tobacco, Fruits and V ege tables 
should contain from 10 to 15 per cent, of Potash. To ob- 
tain best results use fertilizers containing enough Potash 
or apply Potash salts, such as Muriate of Potash, Sui- 

f ib ate of Potash and Knlnit. Instructive pamphlets and 
nfortrjatlon free. Address, 

GERMAN KALI WORKS, 
BENNETT BUILDING, NEW YORK CITY. 



WELL DRILLING MACHINERY, 

MANOT AOItniKD BY 

WILLIAMS BROTHERS, 

ITHACA, N. V., 

Mounted and on Sills, for 

deep or shallow wells, 

with steam or horse 

power. 

Send for 
Catalogue. 

ArJD&y.BS 

Williams Brothers 

ITHACA, N. V. 




ARTESIAN WELLS— BY PROP. E. 

G. Smith. A paper on artesian wells as a source of 
water supply. Essential geological conditions of arte- 
sian wells. Some chemical features of artesian well 
supply. Contained in Scientific American Sup- 
plement. No. 943. PrinelO cents. To be had at this 
office and from all newsdealers. 



Oil Well Supply Go. 

92 WATER STREET, 
PITTSBURG. PA. 

Manufacturers of everything needed for 

ARTESIAN WELLS 

for either Gas, Oil. Water, or Mineral Testa 
L Boilers, En^nen, Pipe Cordage, J 

Drilling Tools, etc. Illustrated 
catalogue, price lists, and dis- 
count sheets on, request. 





BREAD MAKING. — AN ESSAY BY 

W. T- Callard, read at the annual exumlrj&tlcin In bread 
making, held by the National Association of British 
MftHitor Ratora ant! Confectioners* A paper of value to 
b At era tm well as tu housekeepers, C nut tun ad tn SCIEN- 
TIFIC American Hupplkment, lSo. 949. Prioe 10 
cento. Tu tia bad at this office and from all newsdealers.. 



M pR0VED CHARTEC ,. 

\GAS"£NG"fMEo. 



SAFE ... Sim 



a#£ 8 aVv?c a e t t , 5 n INVENTORS. 

Experimental work of every tif^cirlnticin. Automatic 

machinery de&iimed and built, t3T" Menu for circular. 

MAr,TBY MFG. CO., Brooklyn, N. T. 



HffO'W 



Fourteenth Edition of 

Experimental Science 




RESTSEID AND ENIiARG-ED, 
120 Pases and 110 Supei-b Cuts added. 

Just the thing for a present for any man, woman, 
student, teacher, or any one interested in science. 

In the new matter contained in the last edition will be 
found the Scientific Use of the Phonograph, the curious 
optical illusion known as the Anorthoscope, together 
with other new and interesting optical Illusions, the 
Optical Projection of Opaque Objects, new experiments 
in Projection, Iridescent ft-lans, some points in Photo- 
grapliY, Including Hand Cameras, Cane Cameras, etc; 
ay&tfltfnti of Electrical UlHtributioii, Electrical Ore Find- 
er, Electrical Rocker, Electric Chime a, How to Color 
Lantern Slides, Study of the Stars, and a great deal of 
other new matter which will prove of Interest to scien- 
tific readers. 

840 pages, 782 fine cuts, substantially and bountifully 

bound. Price in cloth, by mail. »4. Half morocco, 95. 

iy.Send for illustrated circular. 

MUNN & CO., Publishers, 

Office of the SCIENTIFIC AMERICAN, 
381 BROADWAY, NKW YORK. 
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Founded by Mathew Carey, 1785. 
HENRY CAREY - BAIRD A. CO., 

iNDUSTItl A I. PUBLISHERS, BOOKSELLERS &IMPORTER8 

81 O Walnut HU, Philadelphia, Pa.. V. 8. A. 

£y Our new and Revised Catalogue of Practical and 
Scientific Books. 88 pages. 8vo, and our other Catalogues 
and Circulars, the whole covering every branch of Sci- 
ence applied to the Arts, sent free and free of postage 
to any one in any part of the world who will furnish bis 
address. 




Drum to pod ti«. 



EAFNESS 



and HEAD NOISES relieved by using 
Wilson's Common Serine Bar Drums 

New scientific lnvention„entirely different 
in construction from all other devices. As- 
sist the deaf when all other devices fail, 
and where medical skill has given no relief. 
They are safe, comfortable, and invisible; 
have no wire or string attachment. w rite 
for pamphlet. |^~ Mention this paper. 

WILSON BAR I>RTJM MFG. CO., 

LOTJJSVILLE, KT. 



r'^!ioMAS. DEVLINSCO ^'-=" : 



OIL FUEL FOR BOILERS. — DE- 

scription of the assemblage of the water tube, oil-fired 
boilers, which supplied the motive power for the Chi- 
cago Exposition, and which were the greatest in num- 
ber and operating power ever before collected in one lo- 
cality. With 2 illustrations. Contained in Scientific 
American Supplement, No. 937. Price 10 cents. 
To behad at this office and from all newsdealers. 




KELLEY'S IMPROVED 
BERRYMAN 

M Water Heater Si Firiier 

Made by B. F. KELLEY&. SON, 



91 Liberty Street, 



8 Oliver Stree , 
Boston, Mass. 




Hijrgs Patent Medicated Hair Cloth Lined 
II A 11 NESS PAD for sore 
bucks and necks on horses. 
A sure cure. An absolute 

greventive. GEO. E. ELY 
, CO., BO0HE8TEB, N. Y. 



BELL TELEPHONES 8KSJS; ^""^ 



, Bells, Wire, and 



an supplies for complete equipment of Telephone and 
""■' /' ^ " " ;" " \" "l_ ,, 1*f>. """" "' ' 

& CO,. 76 CORTLANDT StUEKT. NEW YORK. 



Telegraph llnea. timet jor adscript. 
jjrnpS Mammi and Vu-talntfue yREJ£. 




VANDUZEN 8 JiT PUMP 

THE (EST INTHE WOILI. . 
Pumps Any Kind of Liquid. 
Alwayt in Order, neve r Ologi nor 
rre.E.i. Every Pump O^.r.nteed. 

IO SIZES. 

100 ta 12000 Gallons par Hour. 
Coit$7 to$75each. Address 

THE VANDUZEN & TIFT CO., 

to 108-E. Second St., Cincinnati, 0. 



(# BULL'S-EYE 

^Z&r THE YEW KINI1 (1* CAMERA. 

Illustrated in Scientific American, Murcb 31st, p. 197 
LICHT PROOF FILM CARTRIDGES. 

NO DARK ROOM REQUIRED. 

Best and Host Prac tea) Camera In the World regard- 
less of price. Prices. $8 o SIS. 
|y Send J or Bescriptim, with Sample of Work. 
Boston Camera Mfg. Co., 382 Tremont St„ Boston. Hals. 



CUYATORBtNStN. GLOUCESTER CITY." N.J 

DESIGNERS & BUILDE.R5 OF YACHTS, 
LAUNCHES k H c HOUSE BOATS. 



An Inventor 

Who has a bright thought to be worked 
out can get mechanical help by writing 
to us. We send a primer first. 

The Jones Bboibebs Electbic Co. Cin'ti, O. 






?§uUSE8BIND8T0HES? 



If wj, we qui supply you. All sizes 
maunted and uuinounteil. always 
kept in stock. Remember, we make a 
specialty of flele gttn gHtonca fnr all spe- 
cial purposes, t*~ Ask for catalogue 

The CLEVELAND STONE CO. 

Sd Boor. Wilshire, Cleveland, 0. 



TRS."iE VMftKK 1 



^ ^ 



'g*fP»^ 



NEPERA PAPER. 

A New Printing-Out Ready Sensitized Paper. 

PERMANENT PRINTS, Better Results. Easier Obtained. No Ice, No Hot 
Water Treatment, No Lead Salts, No Alum or other hardeners endangering 

the durability of the image. Extreme simplicity of a]] operations. Printed, toned, 
and mounted in less time and with less trouble than any other paper. Does not 
bronze and does not fix out. A paper for all climates and aU seasons. Will stand a hot 
water test of WQPF. and willbehave just as well in ice cold - water. Has none of the defects 
of its rivals. fP~ Write for free sample sheets. fP~ Ask for prices of ow Special 

ItSSft&Sn -Dealers. Nepera Chemical Co., Nepera Park, N.Y. 



SCIENTIFIC AMERICAN DYNAMO. 

Description of a plain shunt-wound dynamo of simple 
construction, capable of supplying a current of from 60 
to 75 110- volt incandescent lampn. or of being used as a 
5h.p motor- This machine was constructed especially 
for the benefit of the readers of the Scientific American, 
by Mr. W. 8. Bishop, of New Haven, Conn. It is de- 
signed to meet the wants of mechanics and amateurs 
who desire to construct a simple dynamo for their own 
use, but who do not care to enter into the subject scien- 
tifically. With 24 illustrations. Contained in -■cjentific 
American supplement. No. HtfA. Price 1 cents. To 
be h ad a t this office an d from al 1 newsdealers. 



HATES ROCK 



& ORE BREAKER 

Capacity up to 200 tons per hour. 



*t"*.-7--iiB 




^ft 4H ^F Has produced more ballast, road 

*-■ VHt metal, and broken more ore than 

^F ^fitifiV all other Brea*e s combined. 

B nVHnV Builders of High Grade Mining 

■ m^^M ^m Machinery. King-Darragh Con- 

■^■VhH cen rator. Connersville Blowers. 

**9^l LnnV^_ Send f or Catalogues 

9§ GATES IRON WORKS, 
^^^^^Bff 50 C«o. Clinton St., Chicngo 
136C, Liberty St., N.Y, 237 C, Frank inSt., Boston. Mai>s. 



ELECTRO MOTOR. 8IMPLE. HOW TO 

maice. ByG.M. Hopkins.— Description of asmall electro 
motor devised and constructed with a view to assisting 
amateurs to make a motor wnich might be driven with 
advantage by a current derived from a battery, and 
which would have sufficient, power to operate a foot 
lathe or aoy machine requiring not over one man power, 
with 11 figures. Contained in scientific American 
Supplkmknt. No. 641. Price 10 cents. To be had at 
this omce and from ad newsdealers. 



There is a Agencies for Novelties 

lYlcirKet ADDRESS : 

for Your rankin & co., 

*"* * "*■»» Merchants and Manufac urere 

specialties 7 Snow Hlll LoI ; doni E . c . 




F. M. HICKS & GO. 

RAYMOND 

GAS ENGINES 

Cheaper thai Steam or Electricity. 
«S & TO South Canal St. 

CZZICAOO. 



ANY PARTY owning a DKSIKABLE PATENT 

—simple devices for everyday uses preferred— can hear 
of a caata buyer by addre&tLii;tf 11 St K. Boi 773, New 
York. Give aesurlptic-n and number of patent. 



If you want the best Jjtithe and Drill 




CHUCKS, 



TlSTCOTt'S. 

Stro ti-flfti . 
(irij), Great- 
est Capacity** 
and I>u.rabiL- 
ity, Chmp and Accurate. 

WeBtcott Churk Cn.. IJueidu, \. Y M U. M. A. 

Askjtyr tititttltiituf. in E-nulU\ Frtnch, SiHmuJi nr 6>firmau, 

FlllHT PK1XR AT CXHiUMHIAW KX^OHITIOX, 1BS3. 




REID'S 



in England. 



English and American 
References. 



timd Unr t£escrivtA.ve price list, also Tele- 
" *-" J. H. BbNWELL : 



THE FISHER 

Patent Steam Pump Governors 

For Steam Pumps Working under Pressure 
and the 

FISHER PATENT GRAVITY GOVERNORS 

For Steam Pumps Oiling elevated open tanks, 

are the most po&ltlvn and durable devices 

made for the purpose. 

KFIH;l1P<& VALVKfi. 

|y Send for ci culars and testimonials. 
KISHKR OOVERNOIt i O., 

i 201 8. 1st Avenue. - - Marshalltown, Iowa. 



MILLER&VAN WINKLE 

STEEL WIRE and STEEL SPRINGS 




feENEF^ AX/IN G (g) 
FOR ALL iLLUSTRflUVE AND 

/Advertising Purposes 

We do a General Engraving and Printing business, 
and make a specialty of producing fine color plates 
and catalogue work. 




ACCOUNTS GUARANTEED. 

SINTZ GAS ENGINE CO. 

GRIND RAPIDS, HIGH., 
U. 8. A. 
Manufacturers of the Sintz Sta- 
tionary and Marine Gas and 
Gasoline Kn Briars. Especially 
adapted for Boats and Electric 
Lighting. Runs with manufac- 
tured or natural gas — Boats and 
launcheSjPrices within the reach 
Of all. ty WcTJci .for Catalogue. 
Mention this paper. 




IMPROVED DANISH 

SEPARATOR 

With Cream Overflow. 
Has a greater capacity than any 
other Separator on the market. 
Skims 4,000 pounds an hour. 
Skims out all fat. 
Produces perfectly smooth cream 
. without froth. 

Regulated while in operation. 
It will also elevate the skim milk. 
6^" FuU, Illustrated Description 
i'RBB by mail. 

A. H. REID, 

3003 Mnrket Street, 
Philadelphia, Pa. 



Parsons Horological Institute. 

learn the Watch Trade 

^^^S> Engraving and Jewelry Work. 

PARSONS, IDE & CO, &~ Circular free. 

302 Bradley Ave., PEORIA, ILL. 

Sanitary soap vase 

PREVENTS disease, waste, pilfer- 
ing of soap, clogging of waste pipes, 
stain of marble, uncleanly soap dish. 
AFFORDS each user fresh, dry 
pure soap. 

Ths Only Clean, Sanitary, and Safe 
way to use soap. 

W. R. HAN NIK. 
Rochester, N. Y., V. 8. A. 




EGGS. 




Bent and {rticupcet food known. Warranted 
to double egg production. (Jet circulars. 
WmnSTfcii & ELana'Ltai, tfuzuuuvU, N. Y. 



DIAMOND 

R1N& 



5.90 n 




HILL: He Pays the Express. 

18K Gold Plate, over Coin Silver W*tch, EiegantlyEDgraTed,w»r- 
ranted a perfect timer (cot shows back ol ease) and a Solid I8£ 
Gold Diamond Ring lor $5 90. Sent CO. D. by express oD 
ftpproval, all charges paid if yon mention this paper, 

W. HILL A GO n Wholesale Jewelers, 807 State Ht-.i'hlraxo. 




OCK BREAKERS 

—AND 

ORE CRUSHERS 



We Manufacture and Supply at 
Short Notice and Lowest Kuter^ 

Rock and Ore Breakers 

for Crushing Gold and Silver Ores 
and making Railroad Ballast ; 
Breaking Concrete, Road Metal, and all kinds of Hard and Brittle Subst nces. Special break- 
ers for various purposes. Please state for what use desired. Breakers mounted or unmounted, 

with or without screens. FARREL FOUNDRY & MACHINE CO., ANS0NIA, CONN. 




FIREPROOF FLOORING.— DESCRIP- 

tton of the various systems of fireproof floo'ring em- 
ployed in Europe and the United States. With 73 iilus* 
trations. Contained in SCIENTIFIC AmkrIcANBtJpplk- 
ment, No. 947. Price 10 cents. To be had at this 
office and from all newsdealers. w 



]CBQSHiaMANT 



._,--.; Founders and Smel 
i-.";--;-":crown br onze. phosphor bronzt 
manganese bronze, g'jn me1tal and brass 

HEAVY CASTINGS A SPECIALT Y. 
MAKERS OF WHITE BRASS & LINING. METALS. 



o 



■■__ 



o 



Mbssrs. mtjnn & Co , Solicitors 
of Patents, have had nearly flf y 
years'continuous experience. Any 
one may quickly ascertain, free, 
whether an Invention probably Is 
patentable by writing to Muim & Co. 
[Vjramunic-jiticjrLH strictly confiden- 
tial. A handbook of patents and 
bow to obtain them sent free. 

PATENTS 

taken through Munn & Co. receive 
special notice in the Scientific Amer- 
ican. This splendid weekly paper, 
elegantly illustrated, has the largest 
circulation of any scientific work. 
|S a year. Specimen copies free. 
Address MUNN & CO., 
New York, 361 Broadway. 



o 



FOOT POWER LATKE8 

Ftrr Kh-ctrical alul Exr 

perinumttti Work. 
For Gun s-m.it hs A Tool 
k WtiJceri. if\yr General 
- 3JfitM7« Stuyp Work, 
FTigh Grade Q'ools; 
elEigAnt. In tletiifm, eu- 
orlor In rrjnstrufrtlon. The best foot power 
lathes made, and quality considered, tbv 
cheapest. Send. fur catuloyut and 'prices. 
. F. k John Uabnes tjn. t IMS Huby St.. Roekford, 111. 




f 



Engineers and Architects should specify 

GRAPHITE PAINT 

for Bridges, Roofs, Structural Iron, and all ex- 
posed metal or wood surfaces. Warranted not 
affected by heat, cold, nnniki:. or chemicals. 
Detroit Graphite Mfg. t'u., Detroit. Mich. 




WIZARDS MAGIC PURSE. 25c. 



Th« irmit bo* lids? ring illu^cm discovered in 
Ivhi&CBEturyJ A very Btron^ rjurna «f the flnfliit 
FiirEiiinwft kid, atrnnglj Bew^d and beau tl! D ll>- am- 
brdLdesfiid. It ha& fialHEiii u.Y. nTperto In puiBla- 
di]in. W« rnFiJtfr libflrrtl tgrmn to Amenta, IDd 
T^ll SDttd 6 50f!r prttijiIb with HerrHt in AF»]sd flUTfllnpo po&t 
pftlj. Wltb Cfltfl^n^Tip (if aaDnnntnlartir.len PrirSK. ■ a for SOC 

WDOD KDVILTT CDNCERH 46 CORTLAND ST, IIWTOII. 



o 



TtiB Improved Monitor Incubator, 

Hundredii of tCFitlmonialA as to 
its merlta overall utlieriu&keA 
MEDALS »nd DIPLOMA AWARDED 
AT THE WORLD'S FAIR. 
Luxe book with cuts for »tamji 
BTY THE BEST. 
A. r. Will IAN Si «1 RAGE ST., MJITOL, GflNH. 

Hmfl GilAH£ Oi"LY, Warnuittfci. Coiarw!^ 
ons desiring a trustworthy Jack Borew. ad- 
dress Kujf 8KY £ CO., Ltd., Seneca Falls, X. Y. 




A New and Valuable Book. 



NICKEL 

AND 

I ELECTR0-PLATIN6 

Apparatus »d Material. 

THE 

> Hanson & TanWinkle Go. 
Newark. N. J. 

81 LIBERTY ST., N. Y. 

33 S. Canal Street, 
ft Chicago. 



THE COPYING PAD.-HOW TO MAKE 

andbowto use; with an engraving. Practical directions 
how to pr^parnue gelatine nad, and alao the aniline Ink 
by whic!h tho uopioH are made how to apply the written 
letter to the pad, how to take off uouiun of the letter. 
Contained in SuiE^Tifif American Supplement, No. 
43S. Price 10 cents. For sale at this office and by all 
newsdealers in all parts of tbe countr . 




A ME fHC A N WA TCHES. 




w 1 ^ I'.'"' fYmvrw' 



gciopEB 1 ^ 



■'rLKPERtOrfjMPSE: 






A SPECIALTY 



OFFICE & WORKS I8T024 BRIDGE ST. BROOKLYN. N.Y 



THE "CLIMAX" 

Stereotyper and Moulding Press 

combined, for making perfect Cellu- 
loid (SterentypPN to be used in 
place of metal stereotypes. Also for 
making Rubber stamps. Should 
be In use in every printing office. 

See Set. AM., Dec, 80, 1893. Send for 
circular to 

THE J. F. W. DORM AN CO. 
217 E. German f*t„ 

Baltimore, Hid. 
Manufacturers of 
Rubber S amps, Yulcanlzers, Stereo- 
type Machinery and Supplies. 




UflCE CANNOT IEE NOW YOU DO 
"jrt it ANDPAYFREIBHT. 



Ba^i oar 9 driirai wtli at of o>k !■- 
proTed KLg a Arm tHAf*ttrwiaf(mu:h[B.w 



finely tiatiinh^ nickel pi* tad , KdftpLfd lu lisrhl 
id Jjeaffy work; (fHiraiiKrHLl far 10 ip*fij with 




|i]pr Sbaltl*tSeJf-S*{tliiff NndJe *Tjd t- tflmp k:l« 
\ift of Btiwl JllKBbdHBtijiLilppfld »ny wktr* an 
40 Dnj't Trt*1- Na money tf quired la ftd?*Tnn;, 
-- wm ,«^,- ,.. — *• WOrLd , flJ L i,irM*diliw*ivifidiD»clilD«»ad»ttxt:h- 
tnBntB,""Diiy"fruiD (kTwtt mnd aire dri.kr'* *Tjd »[rent J a profit^ 
■ grr t^nt ThliOul t-a-i eend to-d>y f^r rafcrhlne nr bree fits 
f H 1 1 cat*lojrne , t^nllmfiTi f a1 n a.nrl GMpi pmi of i ha World's Fair. 

OXFORD MFS. CO. 9U WtHuhA™. CHICAB0,ILL 



These cats represent two wonderful American Products. 
Waterbury is ontdone^fts these Watches keep perfect time, 
willlastaslongasany Watch, are easily repaired, wind quick- 
ly and are the Cheapest In the WORLD. Not French, German 
orSwiefl, butAMERICAN. Signed OUAKiNTEK of Accuracy etc. 
with each, covering oSZ. TT.AU.. • We are responsible, and out' 
'Watches webackedbyja, 000,000; Look usup. 800,000 Watches 
sold to date; Present sales over I.ooodaily. DESCRIPTION :• 
American Lever Movement, Quick Train, 3-4 Plate, Regular 18 
size, Plain or Engraved CaBe, Solid GUt or Nickel, Roman or 
Arabic Dial. Regular Stem wind, |s.oo post-paid ; 3 for % 5.00. 
Inside Stem Wind $1.60 post-paid; 8 for $4.otx Entire Satis- 
faction Guaranteed. Handsome Chain Included If you mention 
paper. IH0ERS01L & BR0., 65 CORTLANDT ST., N. Y. CITY 



STEREOPTICONS 
MAGIC LANTERNS and 

ACCESSORIES. SEND FOR CATALOGUE 

to CHAS BESELERmak£r2I8CENTRE ST. 

NEW YORK. 



^>«hM 




PERFORATORS OF ALL METALS 

For Cotton, Oil and Bice Mills. Sugar lTonjjns, Distilleries, Phosphate and Fertlllxer 
Works, Miuinc and Concentrating, Gas hulI Water Worka, JQlRvatciri^ ThreHhisra, flepa- 
rators, Corn Bhellers. and all kinds of Grain Cleaning Machinery. Heavy *teel and Iron 
Plates and Cylinders lor Screening Ore, Coal, Stone. For Kilters, Stralnerpj Ventila- 
tbrs, Oil, Qaa and Vapor Stoves and all special pnrposea. Special sizes for Coffee Glean- 
ing and Boasting Machinery. Perforated Tin and Brass, 

The Harrington *fc Kins Perforating Ca« Chicago, and 384 Pearl St n N.T 



12,500 Receipts. 708 Pages. Price $5* 

Bound in Sheep, $6. Half-Morocco, $6.50. 
This splendid work contains a careful compilation of 
the most useful Receipts and Replies Riven in the Notes 
: and Queries of correspondents as published in the Sei - 
I en tine Anier can duringthe p&aiufty years; together 
I with many valuable and important uddLtfrmR. 
' Over Twelve r riioutsau(l selected Receipts are 
: here collected ; nearly every branch of the useful arts 
■ being represented. It is by far the most comprehensive 
! volume of the kind ever placed before the public. 

The work may be regarded as the product of tbe stud- 
ies and practical experience of tbe ablest chemists and 
; workers in all parts of tbeworld ; the information given 
being of the highest value, arranged and condensed in 
concise form convenient for ready use. 
' Almost every inquiry that can be thought of. relating 
to formula used in the various manufacturing indus- 
tries, will here be found answered. 

Instructions for working many different processes in 
the arts are given. 
Those who are engaged In any branch of Industry 
l probably will find in this book much that is of practical 
value In their respective callings. 

Those who are in search of independent business or 
employment, relating to the home manufacture of sam- 
ple articles, will And in It hundreds of most excellent 
suggestions. 

1W Send for Descriptive Circular. 

MUNN &. CO., Publishers, 
SCIENTIFIC AMERICAN OFFICE, 

361 Broadway* New York* 
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O&DINARY RATES. 

■iMa Faf e. each insertion* • 75 cents a line 

* ckPage, eacbinnertion, J . 8 1.00 a line 

for »07tu class* 0/ j4dv«fti?«m*a£g « Special and 

tghtsr rates are requir&i. 

The above are charges per agate line — about eight 
words per line. This jiotlosHhuws the width of the line, 
and la set in agate tfpa Tkurmviiipa may head adver- 
tisements at the tL&me rata per ajrate line, by measure- 
ment, as the lEftor press. Advsrti moments must Tse 
received at Publication Offloe aa early as Tirarartay 
morning to appear in the following week's issue. 





Motor, SB 



5 



OVERMAN WHEEL CO. 



•OSTOH. 
HCW YORK. 



PHILADELPHIA. 
CHICAGO. 
SAM FRANCISCO. 



DETROIT. 
DENVER. 



COLO FORCED PRODUCT. 

"ftps' Mt« taw." 

Patented Mar 10, July 19, IBS?! 

July 10, 1888: 

July 18, 1892. 

It will turn like a Bcrew 

tnto wood when driven 

with a hammer, and 

will not break the 

of the 



BOLCIANO'S LITTLE CIANT, No. I, 

win ran your Sewing Maohine, Fans and other Light Maohinery 

Week's Work Dane in a Dan. So PlumMng Be^uir ed. DMvendFreeon BuHpt oJPrtct 

SALDfirnj.!, Cot. Co., O., January 22, 18*4. 

Thb Bolgiano Water Motor Co., 

Dear Sirs .<— The No. 1 Motor I Rot from you has more power than anything I have 
ever seen for Its else. Have been running a mechanical window display 
with It for nearly two months steady, Run is inert as good as the iliywe 
put It In. Yours respectfully, EDWIN A, 1IUN.V. 

■J— A tf Ift Fan», Ice Cream Freezers, Lathes, 
MQ M rSILI Scroll Saws, Church Orcanfl, etc. 
' "^ " Essing ton, PA., February 24, 1894. 

THB Boloi ano Water Motor Co., 

No. 415 Water Street, Baltimore, Md. 
Qentlemtn : Tour No. 1 Motor arrived safely, and 1 esteem 
your promptness lniUUngtne order. When I opened the box 
and looted at the Motor, I swore that it would never do my 
work, as it Inoked too smalt, but that only proves that ap- 
pearances are deceptive sometimes. You can fully imagine 
my surprise, when 1 turned the water on to it. It drives my 
experimental dynamo too fast with the water half on, and 
I only have 16 Poun dB pressure of water. It is only a won- 
der to me that It is not In every house to-day to drive light 
machinery. There to another good point about It, it does not waste water lite many water Motors; all the water 
thatpasses through It is f lly utilised and no los tnower. I can fully say that I am satisfied with my Investment. 
I am yours, SAMCEL W. ECEEB. 



No. 3 MOTOR, 813, For Fans, Printing Presses, Grind- 
atiintw, Coffee Mills, WuHhingMuchlnes. 

^T Att St™ o/ Uahl. JYmj for lata. IV Sena jar CHrcubm. 

Gas Iron, $3. 

Boljriauo's Perfection Gas Iron enables yon to do your 
ironing without the use of a stove, and Is In everyway 
superior to anything of the kind ever offered the public 
Gets hot In 5 minutes and costs 5 cents a day to heat. 

PHILADELPHIA, PA., APrll 11, 1894. 

Thb Bolqiano watkk motob Co., Baltimore, Mel 

QcnILenien : four Gas Iron received to-day and at once pntln ser- 
vice. It gives entire satisfaction, and our folks are glad t o hav e it. 
Tours very truly, W. B. MATTHEWS, 
Assistant Station Master Broad St. Station, P. B.B. 
Just what I wanted. Ready in 6 minutes. Irons and presses per- 
fectly. Have two and am delighted with them. One is for a friend. 
MRS. CHAS. J. TAT OR, 1526 Madison Ave., Baltimore, Md. 
Tou've got it now. A cool kitchen. It is just happiness to a sick 
woman. Can Bit down and iron. Don'tneed a stove and costs BOlittle 
to heat. MRS. S. T. PLCMMBB, 1008 N. Eden St., Baltimore, Md. 

You may send me 1 doaen Perfection Gas Irons. Sold TOO charcoal 
irons xpect to sell many more of yours. 

JOHN WANAMAEER, Philadelphia, Pa. 
Enclosed find check. Ship 1 doaen Perfection Gas Irons quick. D. E. BOSWE L A CO. Chicago BX 

: Ship immediately 1 doaen Perfection Gas Irons to Novelty A Gas Co.. New York City. J. H. PLNrfaHECK,'N. Y. 
Tour Perfection Self-Heating Gas Iron couldn't be better. Hove to use It. Such a pleasure: takes away the 
task part. Economical too. MRS. LOUIS P. HENNIGHATJBEN , 822 N. Calvert St., Baltimore, Md. 

Wouldn't take 169 for mine unless I could get another. It saves half the work and is ten times as cheap. 

MISS AMELIA LACKNER. 26 Fair Oak Ave., Baltimore, Md. 
Bend up 1 dosen Perfection Irons now. Gets warm will sell many. Like it very much. Will send down check. 

POSNEB BROS., Lexington St., Baltimore, Ma. 
DELIVERED FREE ON RECEIPT OP PRICE. SEND FOR DESCRIPTIVE CIRCULARS. 

THE BOLGIANO MANUFACTURING CO., 415 Water 8treet, Baltimore, Md. 




Highest Qufitj aid liaoikimest Lieut Boaagter of tat Tan. 

MEN'S— LA DIBS' -I1IITH' PATTERNS. 
Boy's New Mail, highest gradeboy's wheel made, 03O. 
Also Boy's Wheels. -.-•-.- «ia up. 
Closingout all shopworn and2d-hand wheels— Bargains. 

Send two 3- ent atampn firr catalogue, and &l-?<rjfidltsf. 
TO. READ A SONS, 107 Washington Street, Boston. 



$6.00 



Perfection Gafi Iron, 
applied for, 1894. 
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It IB 

cheaper than 
liBnavn screw, 
and, nsfag cflW yiroi. 
cd, the entire surface 
has a metallic skin. 

For applying steps to Elec- 
tric Light Poles, it has nd supe- 
rior. 

(W~ Send .7 or samples to 

AMERICAN 8CREW CO. 

PROVIDENCE, R. I. 



In aypeummw ami aim a gnntfR 
watch, (n reality n Simp Shot 
Mtita^iuRCanii'ra, T&kesGpic- 

L turn* without reltiadlng. So sim- 
ple, n. Rhltd C.R.U owmtP it. 
W2t.H0 bnyp cine ucimplfite with 

f Alms for 36 expoum-uri. Are you in- 
torQgtodintliLB ponltei ffourirt-? 
Send stamp for lUnst'd Booklet to 

_ Magic Introduction Co., 

B21 Broadway, New York. 
Phntwtt photo frtt if you Tnentum tM* puNtcafrton. 



-rue 



"THE STANDARD' 

THB ONLY 

DRIPLESS STRAINER 

.in the world. 



No drip to boU table 
wire* to ulpsf 
spout. No falling oif. 
Beautify nickel plated - 



Irip t 
Not 




Sent to any addrtes on 
receip t of price, 23c. __ 

Standard 8trainer Co. ^.U'To^'cr^' 






CITNjDIiuT. 
AlBatENCV. 



CJH.BESLY& CO. 

CHICAGO, ILLUiA.— - 



LABORATORY OF Dr. L. K. BOHM, 

Electrical and Chemical Expert. Tests and ex- 
perlmstnta made for Inventors. Incandescent lamp exper- 
inu-n&i a specialty. 81 Nas.au Street, Mew York. 



IFSSOP'S STEEL th bWt r 

< -"~ FOR TOOLS, SWS ETC 



j:h\ ST NEVV 



r 



The 

American 
Bell Telephone 
Company, 

125 Milk Street, 
Boston, Mass. 



This Company owns Letters- 
Patent No. 463,569, granted 
to Emile Berliner Novem- 
ber 17, 1891, for a combined 
Telegraph and Telephone, 
and controls Letters-Patent 
No. 474,231, granted to 
Thomas A. Edison May 3, 
1892, for a Speaking Tele- 
graph, which Patents cover 
fundamental inventions and 
embrace all forms of micro- 
phone transmitters and of 
carbon telephones. 




Light Boadster, Weight 25 lbs.. Price 8113. .Popular Trices. 



UJVEIL DIAMOND CYCLES 



HIGHEST GRADE. FULLY WARRANTED. 

■^■^^Sowi* ov GtvrYs. 
JOHN P. LOVELL ARM8 CO. 

Manufacturers, BOSTON, MASS. 

CoioIoinM Free. Agent! Wonted. 



itSOU PAID for all kinds of good Second-hand 
|_ HOrl Irqn and Wood- Working Machinery, 
W — ljl Address W. P. DAVIS. Rochjstbh, N. T. 

41 I11IIU1I1JI goods made In quantity at lew price. 
HLUnlinUm H.H.FrunyiuMf K .Ocu,Syracuse,N7? 



AGENTS WANTED toe Grinders' Supplies. Lib- 
eral Commission. Thb Tahttb Co„ Btroudflburg, Pa. 

nt^matl. 



MODEL 




KODAKS 



sioo.oo 



Eastman Kodak Company, 



j Send Jot I 



Hocheater. N. T. 




Colanjbi^ Bicycler 



of 1894 



Have made a great stride forward. They 
are a distinct triumph both in design and 
construction, and must command the ad- 
miration of the wheel- 
We believe they are des- 
toachieve the greatest 
lar success in the 
tory of ,..,v£ 

Km*''" t "V Arnarican cycling. 

logue will be of particular interest to every 

intending purchaser of a wheel. You can 

obtain it free at any Columbia agency, or 

we will mail it to you for two two-cent 

stamps. 

POPE MFG. CO., 
Boston, New Tart, Chicago, Hartford, 






"Sv'vsXoV* "w*«X.m.\ 

STEEL BELT LACING 

Seduced Prices and New Sixes, 




READY TO APMY FINISHED JOINT 
Millions in Use. Samples Free. 

THB BRISTOL CO., WATEHBUK.Y, CONN. 



tW ESTABLISHED 1845. 

The Most Popular Scientific Paper in the World 

Only 83.00 a Vear, Including Postage. 

Weekly— 5& Numbers a Year, 

This widely circulated and spieudldly illustrated 

paperls published weekly. Every number cootaim* six- 
teen pages of useful information and a large nnmberaf 
original e ravines of new Inventions and diaoo vwt aa. 
representing Engineering Works, Steam Machinery. 
New inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Electricity Telegraphy. Photography, Archi- 
tecture, Agrlc lture. Horticulture, Natural History* 
etc. Complete list of patents each week. 

Ternta of Subscriation.— One copy of the Sctbb- 
Tirif AHBBICAN will ha sent for owe vtar—Bl numbers- 
postage prepaid, to any snbsorlber In the United Btatoa, 
.Canada, or Mexico, on receipt of three dollars by the 
publishers ; six months, H.50; three months, IWO. 

Clubs.— special rates* or several names, and to Post 
Masters. Wrltef or particulars. 

The safest way to remit is by Postal Order, Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender's risk. Address 
all letters and make all orders, drafts, etc.. payable to 
MCNN df CO., 3til Broadway, New York. 

THE 

£Ava,\\i\t gtmmcau f ttppUmewt 

TOils 1b a separate and distinct publication from Thb 
6cnwnFic American, but 1b uniform tberewltb tnaiie, 
every namber containing sixteen large pages fall of ea- 
gravln>'8,many of wblcb are taken from foreign papers 
and accompanied with translated descriptions. Thb 
acTENTiFic Am erican a tj ppl km ent is published week- 
ly, and Includes a very wide range of contents. It pre- 
sents tbe most recent papers by eminent writers in all 
tbe principal departments of Science and tbe Usef 1 
Arts, embracing Biology, Geology, Mineralogy, Natural 
History, Geography. Archaeology, Astronomy Chemis- 
try, lectriclty. Light, Heat, Mechanical Engineering, 
Steam and Railway r-ngineertug. Mining. Ship Bnlldin , 
Marine Engineering, Photography, Technology. Manu- 
facturing Industries, Sanitary Engineering, Agriculture. 
Horticulture, Domestic Economy, Biography, Medicine, 
etc. A vast amount of fresh and valuable information 
obtainable In no other publication. 

The most important Ev.Qiiieeriivj TTor/u, Mechanisms, 
and Manufactures at borne and abroad are illustrated 
and described in the Supplement. 

Price for tbe Supplement for the United States, 
Canada, and Mexico, 95.00 a year; or one copy of the 
Scientific Am khican and one copy of tbe Supple- 
ment, both mailed Cor one year to one address for 97.00. 
Single copies, 10 cents. Address and remit by postal order, 
express money order, or check. 

MDBiN «fc CO.. 3«1 Broadway, New York, 



UVPIinTlftll ■ ,t8 fees and Abuses. The sol - 
ilirilV I I Vlfl ■ ence easily acquired. Illustrated 

book. SL Prof. Anderson, S.A. 4., Masonic Tern 'le, Chicago 



lMtoG0H.P. THE 




Motor of 19 th Century 

Can be used an y pbrte, to do inu 
work mid by any on#- No Boil- 
er: No Fire [ Xo Steam I No 
Aeneal No Gauges] No Engi- 
neer! A perfectly safe Motor 
for all place s and purposes. Voat 
of DjMTailfm about one cent an 
ratnir to t*oc?i inttrteoteti horwrxrw* 
r. For otroulars, ete« addrejip 
CfanrtPr (ia» Kuaijin Co. 
P.O.Box MB. Hrerling, III. 




THE ELECTRIC STORAGE BATTERY GO. 



sou HAmnrAorusEBS of 



Tne Chloride Accumulator. 

EH amenta of all siaes, from 100 up to KUDO watt-hours capacity each 
CENTRAL STATION INSTALLATIONS. 

BDeotrlo Launch Equipment*! Telegraph, Flnm.su iipN Surgical, 

- ' -" speouu oella. 



and all i 

DREXEL BUILDING. 



PHILADELPHIA, PA. 




Thx Sci*hti>ic AhbbicAn architects' jkh 
BrnLnaas' Edition is issued monthly. t&HO a year. 
Single copies. 25 cents. Thirty-two large quarto pages, 
forming a large and splendid Magazine of Architecture, 
richly adorned with' elegant puu*f in toton< and with 
other sue engmviSBV! Illustrating the most Interesting 

! examples of taodarn archlteetarai ona a gaff tat> and 

. allied subjects. . * 

A speda) feature la the mo au r oatt on In each nnmher 

i of a variety of the latest and best plans for private resi- 
dences, city and country including those of very mod- 
erate cost as well as the more expensive. Drawings in 
perspective and in color are given, together with Plans, 
Descriptions, Locations, Estimated Cost. etc. 

The elegance and cheapness of this magnificent work 
have won for it the Largest Circulation of any 
Architectural publication In the world. 8old by aH news- 
dealers. $2.60 a year. Bemit to 

MUNN dt CO., Publishers, 

361 Broadway, Dew, York. 



PRINTING INKS. 

ITie Scientific Am eh ic an is nrintwl with CHAB 
ENED JOHNSON & C^O.'S INK, Tenth and Lomoard 
Htae, Philadelphia, and tl ttose At^ opp. imaite. New Fork, 
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